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Climatological Data for September, 1910. 


DISTRICT No. 1, NORTH ATLANTIC STATES. 
Witrorp M. Witson, District Editor. 


GENERAL SUMMARY. 

While the month of September, 1910, was warmer than 
usual, except in New England, and drier than the average Sep- 
tember, except in New York and Pennsylvania, the departures 
from the normal both in temperature and precipitation were 
well within the range of previous years. There were no storms 
of unusual severity and the month fully sustained its reputa- 
tion for being one of the pleasantest months of the year in this 
latitude. The only disagreeable period of considerable dura- 
tion occurred with the storm that appeared central over Mary- 
land and Delaware on the morning of the Ist, causing heavy 
and, at some places, excessive rains, especially in the southern 
part of the district on the Ist and 2d. The rain area moved 
slowly northward and covered New York and New England 
during the 3d and 4th, but the precipitation from this storm 
was generally much lighter in the northern than in the southern 
and central parts of the district. This storm, which brought 
cloudy, disagreeable weather for several days, was practically 
the only general, widespread storm of the month, and in many 
sections of the central and southern parts of the district gave 
more than half the total amount of rain for the entire month. 
The precipitation for the remainder of the month was light and 
and scattered, and the rather unfavorable distributicn in point 
of time caused general complaint of short pasturage, and in 
many sections a serious shortage in the water supply for cities 
and towns as well as for agricultural purposes. The dry 
weather was particularly serious in parts of Maryland and Vir- 
ginia. The available water supply for the city of Baltimore 
became so much reduced during the latter part of the month 
that it was necessary to practise the most rigid economy in its 
use, while similar conditions existed at Annapolis, Frederick, 
and other places in that section. 

The temperature conditions were not exceptional. A de- 
cidedly warm period occurred about the middle of the first 
decade, when temperatures from 92° to 101° were registered in 
the various sections of the district, except New England where 
the extreme temperature was 85°. Freezing temperatures were 
recorded in New England, New York, Pennsylvania, New 
Jersey, and West Virginia. 

TEMPERATURE. 

The ave temperature for the district was 65.9°, which is 
about 1.7 rulew the normal and about 3° above that of Sep- 
tember last year. With the exception of New England, where 
normal temperatures prevailed, the temperature averaged 
above normal over the entire district, the departures ranging 
from 0.5° in New York to 2.2° in Delaware and Maryland. It 
is, perhaps, worthy of note that the temperature conditions of 
the current month were exactly the reverse of those that ob- 
tained during September of last year when the northern part of 
the district was warmer and the southern part colder than 
usual. For the most part, the temperature for the month was 
unusually equable and agreeable with only one warm period 
worthy of note and that of very short duration. 

Moderate temperatures prevailed during the first few days of 
the month, but the presence of an area of low pressure over the 
upper Lakes on the morning of the 6th, and its rapid movement 
down the St. Lawrence Valley during the succeeding 24 hours, 
caused strong southerly winds with a rapid rise in temperature 
over the entire district during the day. Maximum tempera- 


tures of 90° or above were general, except in New England and 
central and northern New York, while in the more southerly 
parts of the district temperatures of 95° or above were not 
uncommon. The extreme temperature recorded in the district 
was 101° at Lincoln, Va. 


There were several moderately cool periods during the month, 
but none of sufficiently marked intensity to affect the condi- 
tions over the entire district, the lowest temperature of the 
month being recorded in New England on the 19th, in New 
York on the 10th and 22d, in Pennsylvania on the 15th, in New 
Jersey on the 30th, in Maryland and Delaware on the 29th, and 
in Virginia and West Virginia on the 17th. 

During the second and third decades light frosts were general 
on several dates, except in Delaware, Maryland, and Virginia, 
but with little or no damage. 

PRECIPITATION. 


The average precipitation for the district was 2.63 inches, 
which is about 0.74 inch below the September normal. The 
distribution was very uneven, both geographically and in point 
of time. More than the usual amount of raén fell in New York 
and Pennsylvania, but for the remainder of the district the 
deficiency was marked. In Delaware, Maryland, and Virginia 
and in parts of Pennsylvania and New Jersey considerably less 
than one-half the usual amount occurred. Under ordinary con- 
ditions a deficiency of 50 per cent in the monthly rainfall might 
not produce serious results, but in this instance by far the 
greater portion of the total rainfall of the month occurred with 
a single storm on the Ist and 2d. At Baltimore 1.53 inch of 
rain fell in 36 minutes during the afternoon of the Ist, while the 
total rainfall for the remainder of the month amounted to only 
0.55 inch. This is characteristic of the conditions with respect 
to rainfall that obtained throughout the southern part of the 
district during the month, except that some localities received 
no rain at all, in excess of a trace, after the 2d or 3d and many 
received practically none after the 6th. Although in many 
places the rains were heavy but of short duration, the soil at 
that time was so dry that only a comparatively small amount 
of water found its way into the streams and accomplished little 
toward replenishing the water supply for towns and cities. 


RIVER CONDITIONS. 
Owing to the general deficiency in rainfall the rivers remained 


at low stages throughout the month in nearly all parts of the 
district, and the changes that occurred were unusually small. 


The Mohawk River and the streams of the upper Hudson basin, 


however, showed considerable variation with comparatively 
high stages during much of the month, especially from the 6th 
to the 9th and from the 28th to the 30th, following periods of 
heavy rain that occurred over that section. At Little Falls, 
N. Y., on the 29th, the Mohawk River rose to within 1.1 foot of 


the flood stage. 
SUNSHINE. 


The average percentage of possible sunshine for the district 
was about 58, or nearly equal to that for the preceding month. 
The highest percentages were recorded at stations on the coast 
between Rhode Island and Delaware, and the lowest at inland 
stations in the northern part of the district. There was an 
average of 9 days with 80 per cent or more of sunshine and of 7 
days with 20 per cent or less. The total hours of sunshine for 
the month averaged 244 and ranged from 164 at Hartford, 
Conn., to 272 at New York City. 


DRY FARMING IN THE EAST. 


Prof. L. H. Bailey, Dean of the New York State College of 
Agriculture, in writing to Mr. John T. Burns, Secretary and 
Treasurer of the Dry-Farming Congress that met recently at 
Spokane, Wash., makes some interesting and important ~ 
gestions on the —e of dry-farming methods to agric 
ture in the more humid regions of the East. He says: 
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I am convinced that the subject of farming has direct application to 
eastern as well as western conditions. course, the movement Is n 
and therefore worth while in its western application alone, and in its bearing 
on the welfare of those regions it should appeal to all the people; but it also 
has a bearing on agriculture in the entire country, such as our people do not 

understand. 

We habitually associate “dry farming” with dry regions; but the con- 
servation of water lies also at the foundation of agriculture in most humid 
regions as well as in semiarid regions, for the crop in humid regions is very 
generally determined by the “pinch” of the dry spell or drought. As the 
strength of a wall is measured by its weakest course, so is the crop- ucing 
power of the year determined, under “eee farming methods, by the 

or least effective growing month. 

Farmers in the semiarid regions are compelled to save the rainfall, and 
they prepare a definite program of conservation, making this program a part 
of their reckoning. But the farmer in humid regions usually makes little or 
no allowance or reckoning for drought, and when it comes he is caught; and 

et the drought and not the rainfall determines hiscrops. We shall never 
ooh a good agriculture until the farmer prepares for dry times and drought 
just as consciously as he prepares for winter. The “dry spell” of summer is 
usually considered to be a calamity; it is probable that a properly regulated 
system of husbandry would make such spells to be advantageous. 

The annual precipitation at Ithaca, in central New York, is approxi- 
mately 33 inches; yet there is record of a year with a rainfall of only 21.20 
inches. The average,recorded yearly rainfall for the State of New York 
ranges from about 51 inches down to about 28 inches, and if we exclude Long 
Island, with its more uniform precipitation, the minimum becomes about 
26.50 inches, or approaching closely to dry-farming conditions. There are 
parts of the State in which the mean precipitation over a series of years is 
under 23 inches. I have before me the records for 48 years of one station in 
western New York, with an annual average of 27.52 inches, in which there 
are 4 years with a total precipitation of less than 20 inches (one year only 
16.44 inches) and 2 years with a total of 20.02 and 20.61. Were it not for 
other aids than rainfall (a low evaporation due to proximity to large bodies 
of water, and moisture held in the soil from other years), these particular 
years would have been semiarid at that place; for a region is usually held to 
ye semiarid if its precipitation is less than 20 inches. 

It is the precipitation of the growing months, however, that largely deter- 
mines the crop. In the - sections just mentioned, there were 26 years of 
the 48 in which the menthly rainfall was less than 1.50 inch (which is very 
dry) in one or more of the months of May, June, July, August; and there 
were 10 other years in which the rainfall in one or more of these months was 
between 1.50 and 2.00 inches, which usually indicates droughty conditions. 
Even at Ithaca, with its mean precipitation of about 33 inches and a maxi- 
mum of 46.50 inches, there were 17 years out of 53 in which the rainfall was 
less than 1.50 inch in one or more of these four growing months, and 14 other 
years in which it was less than 2 inches, making 31 years of the 53, or about 
three-fifths of the years in which droughty conditions prevailed. Even ina 
section of western New York with a mean annual precipitation of 44.50 
inches and a maximum of 59.50 inches, there were 5 years out of 20 in which 
the rainfall was less than 2 inches in one or more of the four growing months. 
If to these four main growing months were added April and September, the 
foregoing figures of droughty conditions would be more marked. 

course, the figures of rainfall can not of themselves establish the pres- 
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ence of droughty conditions, for several factors are involved, but they are the 
best measures that we have on record. It is certainly not too much to say 
that, in most parts of the humid regions, the farmer may expect conditions of 
dryness about every other year sufficiently marked greatly to reduce his 

ields. We are accustomed to hear estimates of loss occasioned by injurious 
insects and by diseases of animals and plants; but it is probable that the 
loss from “dry spells” greatly exceeds any or all other causes. Humid 

ions are likely to suffer most from dry weather. 

Nor is it merely a question of carrying the crop over the ized dry 
spells. A sufficient supply of soil moisture continuously throughout the 
year is a pee sch necessity of crop growing. The acre production 
must be made to increase, which means that we must be increasingly careful 
of our water waste. 

In the hard-land hilly regions of the East, it is not only a question of the 
actual quantity of water falling on the earth, but quite as much the loss of 
water by rapid run-off. Within a few minutes after a heavy rain, the 
streams are choked and the lowlands fill up and perhaps overflow. The 
water is lost to one place and is accumulated in too great quantities in 
another place. The violent run-off is like water running off a roof. It 
tears the land, moves stones and other heavy objects, and carries away 
immense stores of fertility. Within two days after a heavy rain, the sides 
and tops of hills may be suffering from dry soil. I see as much disaster from 
a in New York as I see in the humid regions of the Middle 

est. 

The discussions of the dry-farming con therefore, should have sig- 
nificance to the entire country. We shall find the a of od farming 
to be increasingly applicable to the East. In fact these principles have been 
worked out in humid countries. But the present recognized methods of 
dry farming are not sufficient for hilly regions, and something further must 
be developed. The accepted practises of dry farming are associated with 
two main ideas: such preparation and tillage of the land as will catch and 
hold the rainfall; the ection of such a cropping scheme as will make the 
most of the situation. These are fundamental to all water-saving practises. 
To these may be added the su plying of water, other than rainfall, by means 
of irrigation. But beyond ‘al this, we must in time devise some mode of 
storing the water of rainfall on the hills of individual farms. 

Many of the hills can not be tilled with profit, ve = | not by dry-farmin 
methods; nor is it advisable to cover all of them with forest or even with 
other cover,—and even a crop cover could not hold the water. A method 
or “system” of storing water on steep hillsides was perfected and even 
patented by Asahel N. Cole, of southwestern New York, in 1884, and it was 
made the basis of his book called the “ New Agriculture.” It consisted of a 
series of ditch reservoirs running along the face of the hill, connecting with 
each other, and filled with stones and covered with brush and earth. These 
trenches were to catch the run-off and hold it against the time of drought. 
Whether such a system is practicable I do not know; but it is suggestive of a 
solution, perhaps in simpler and less expensive form, of a very real problem 
in hilly regions. It is a problem of farm engineering. We must make the 
most of our hills, in time. 

Irrigation and dry farming are complementary processes in the problem 
of saving and utilizing water. Dry-farming ——— are essential to the 
best results after irrigation water issecured. Irrigation will certainly come 
in be East; but it is first necessary to save and utilize the water that falls on 
any farm. 
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MONTHLY WEATHER REVIEW. 
TasBie 1.—Climatological data for September, 1910. District No.1 
Temperature, in degrees Fahrenheit. Precipitation, in inches. 
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| | 
Stations. | Counties. 
~ 
Maine. 
Farmington ............-| Franklin.............. 
Memmebec............ 
Greenville. 
Amdroseoggin......... 
Camberiand.......... 
Rumford Falls...........| Oxford............... 
Winslow . Kemnebee............. 
New Hampshire. 
Alstead Center...........| Cheshire... ......... 
Rockingham.......... 
Plymouth. ..........-.+-| 
Vermont. 
Jacksonville. ............| Windham ............. 
Manchester. .............| Bennington........... 
St. Johnsbury. ..........| Caledonia. ........... 
usetts. H 
Framingham. ...........| Middlesex... ......... 
Middleboro............--| Plymouth. ........... 
Northampton. ..........| Hampshire. .......... 
Provincetown............| Barnstable............ 
Turners Falls............| Franklin.............. 
Williamstown ............| Berkshire............. 
Rhode Island. 
Block Island. .......... | 
Kingston. .............--| Washington.........../ 
4 Providence. ............ | Providence. .......... 
Connecticut. 
{ 
Colchester. ..............| New London.......... 
Cream Hill. .... ........| Litehfield.............| 1 
New Haven..............| New Haven........... 
New London. ...........| New London. ........ 
North Grosvenordale . ... 
Southington.............| Hartford.............. 
Voluntown ..............| New London. ........ 
ew York. 
Amsterdam ..............| Montgomery.......... 
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Rancocas.... 
Burlington........ 
Franklin. .... 


SES ET ES ESSE EE 


|| 
Sent 
Temperature, in degrees Fahrenheit. Precipitation, in inches. Sky. 
| i i 5 ENED 
j Yont'd. | 
| 90; 42) 0 0 1 «10 ......| 8. J. Hixson. 
67 93 6 47 4 2; 0 5 13 10 7 nw. | Dr. W. H. Mitchell. 
Cumberland ..........| 7 7 «6 4s 0 3 
63 so. 32 2 0 8 
93 | 0 
67 6) 0 
62 ss 66) f 0 
65) 6 | 2 0, 
69 93 | 6 | 0, 
66 6) 0. 
6S 95 2 ( . 
38 | 69. + 2.7 95 | 6 47 
17 | 67. + 1.2 40 
Cape May............ +19; 92) 6) 44 0 
5 67. + 2.2) 92) 6) 37) 17 2. 0 
Martinsburg .............| Berkeley.............. 60.0% 6) 43/16/37) 0. | 0 0. 
i 4 | +25) OF 4f 37) 16) 51/2. 5 (0 0. 
14) 68. + 1.6 95 | 6 38 | 17 | 455) 2. .31 1 0. 
Upper Tract .............| Pe 67. + 1.2 | 6 35 17 | 43 | 1. 8 0 0. 
Ammme Arundel......... 4 254 4 
3 60 5 
2 24 3 
Primoe George......... 8 34 5 
Washington........... 0 10 
74 3 
4 5 
36 13 
Montgomery.......... 9 6 
nace.... Washington. ... | 7 7 
Prince George......... 4 
0 2 
000.6606) 0 7 
Montgomery.......... 54 
| 
4 | 7 
6 1. 63 3 
4 2. 57 7 
8 1. 62 4 
Shs. 0.56 2) 
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TABLE 1. —Climatological data for September, 1910. District No. 1—Continued. 


Temperature, in degrees Fahrenheit. Shy. 
| — 
| 
| | | of BS 
3 
| Alb |e 6 
| | | 
Delaware—Cont’'d. | 
WEE 40 | 22; 71.4 | +3.6 96) 6 47 | 17 | 38 0.78 3.18 | 0.50) 0.0) 4/15/10) 5) se Thos. F. Dunn. 
20/26, 70.4'4+2.3) 93) 6 50 | 30 29) 3.09 | 0.38! 0.0) 4/13/12) C. J. Holamueller. 
20/18 68.6 0.0 46 | 30 | 34 0.29 — 3.04 | 0.17 0.0; 4/21) 3) ne Rev. L. W. W 
ad 40/17) 69.2. + 0.8) 9 48 30) 28) 1.38 |= 1.94 0.65 0.0) 5/20) 4) 6 E. B. Brown 
District o, umbia. | | 
Washington.............. District of Columbia. 112/40) 71.0 + 2.9 «66 48 18 | 34 2.15 — 1.44/ 1.14) 0.0) 4/16) 7) 7/8. U. 8. Weather Bureau. 
Virginia. | 
Culpeper Culpeper.............. 450; 60.4)........ 93 | 6 42 | 18 | 37 | 1.30 | 0.66 0.0, 4/11) 16; 3) se. | Col. H.C. 
Dale Enterprise.......... Rockingham.......... 1, 350 30 | 68.1) + 1.5 93 6 36° «17 | 42 | 2.29 |— 1.39 1.20) 0.0) 9/17) 4/8. Rev. L. J. Heatwole. 
Northampton. ....... 15 |....| 70.8 86 «66 51 | 18 27 0.22| 0.0; 3. 3. ne. | Thos. B. Robertson. 
Fredericksburg. ......... Spottsylvania........ 100 | 21) 71.4) + 2.1 6 44/18 39 | 1.29 1.09 | 0.58 | 0.0) 4/15) 10) 5 se. 8. G. Howison 
71.4 6 7 | 17 | 48 | 1.30 0.33 0.0; 6/10) 16) 4) sw. 
Prince William........ 16/13) 71.6)........ 6| 43/18 | 35)..... aw. Rieh., Fdkebg. & Pot. R. R. 
taunton§§. ............- 1,380/ 18 69.2) + 1.2 90 6 40 16 36 0.67 |— 2.79 0.20, 0.0) 9/13/12) 5 | sw. Ernest Nothnagel. 
Stephens City. .......... Frederick ............. 710 18) 69.2) + 0.9 98 6 37 41 (0.42 |— 2.88 | 0.33 0.0; 3/15) 4/1) s. B. T. Argenbright. 
he Richmond ............ 160 | 70.84 + 0.9) 92/ 6) 45/18 0.18 — 2.99/0.08| 00) 5/13/15) 2/\e. | C. H. Constable. 
927 M4 70.4 + 2.8 98 6 39 «167 48) (1.18 1,52 | 0.32; 0.0) 4) w. Miss 


s, >, *, ete., indicate, respectively, 1, 2, 3, etc., days missing from the record. 
* Precipitation included in that of the next measurement. 
. ** Temperature extremes are from observed readings of the dry bulb; means are computed from observed readings. 
+ Also on other dates. 
Separate dates of falls not recorded. 
Data are from standard instruments not supplied by the U. 8S. Weather Bureau. 
§ ispences are ase in the morning; the maximum temperature then read is charged to the preceding day, on which it almost always occurs. 
tima y observer. 
‘ i Precipitation for the 24 hours ending on the morning ate it is measured. 
. Precipitation is less than 0.01 ye 


i 
| 
| | 
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Tasie 2.—Daily precipitation for September, 1910. District No. 1, North Atlantic States. 
Day of month. | 
1 2 3,4 5 9 0 11) 12 13 14 15) 16/17) 18) 21 22/23 24) 25 | 26 27 
Maine | 
Danforth. . T. | .65. T. .70 ; | 
Gardiner 02 45.23 135 01 1.08 ..| 258 
New Hampshire. 
Alstead Center O4 -43 .27| .44 .O1)....| . 14... G2... GS 2. 67 
St. Johnsbury .......... Connecticut......... 57 .06 .25 .83 .05.. -o-| . 15 4.55 
Massachusetts 
Rhode Island | | 
‘on | 
Falls Village............| Housatonic.......... 20.68 1.071. 62...) Sah 05 | 4.34 
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Connecticut —Cont'd. 
ord 


TABLE 2.—Daily pre precipitation Jor September, 1910. District No. 1—Continued. 
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Day of month. 


to 

Wallingford........-.-- 

West Simsbury.......-- 

New York. 
Albany.....--- 3. 
2. 
Cortland........+-- -i8.. (1.12, .44 .61....)... l. 4.99 
Gloversville..........--| Mohawk...........--| -25....1.10...., .99 .@....).... , | 8B) . 38) . 72) 6.41 

Jeffersonville ED BE T. | .23| .2 3. 5? 
Little Falls...........--| Mohawk...........--| -33....| .60....| .82) .73....).... ics 36.02 5 19 
| 3.99 
4.64 
Oneonta. . | 4.48 
Oxford. 6. 58 
Port Jervis | 2.08 
| 4.38 
Salisbury Mills.......-- 2.06 
Cc 1.45 
Setauket. 1.19 
3.15 
Southampton........-- Cc | 4.17 
Spier Falls............-- | 4.78 
Trenton | Mohawk............-| -10..../ .@ .%@....).... 5.95 
Wading River........-- 76....| .10 .O1 .O1 .06 .O1)....... | 1.19 

Windham. Mohawk...........-- 15 -83)....| il 2.43.10... | 5.87 

Susquehanna........ 66.02 .651.00 .06....) .30.... | 08) T. |... 5.12 
Browers Lock........-- Schuylkill........... .40) .15)....|....| .6B)....].... 2.36 
Center Hall............ . 72) 212.00 .70.. | T. 05... 5.70 

Doylestown..........++ Schuylkill 1.491.15 .66.... .16. 4.91 
Drifton........ Susquehanna........ 1.30 .10 .65, .03....). 4.51 
1. 13) . 14) . 53} .61)....; 4. 68 
Forks of Neshaminy. . - Delaware 1,43) .1)....| 2.27 
George School.......... 1.30 .09 .20........ | 2.44 
Gettysburg........... --| |. 80 T. | .34 .01; .03 2.26 
Susquehanna........ 1.50 .10 .03) .41)....|....) 5.35 
.091.03 .03 . a 4. 69 
Schuylkill...........3.60.... 1.90.... 8.42 
... Susquehanna......... - 49.02 .21. 1.19 
Huntingdon............ Juniata.............. 1.53 13, 721, 6.43 

yndman.............. Potomac............ 11.62 T 3.08 


| 
4 
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TABLE 2.—Daily precipitation: jor Se plember, 1910. District No. i—Continued. 


Day of month 
Stations. River basins. 
18) 15 16 17 18) 19 20 «21 25 26 28 29° 30 3 31 13 
le Roy 
$92 
Lock Haven.............. 
case | 5.38 
Mauch Chunk... ( 3. 08 
Mifflintown. ... 4.37 
Milford....... 4. 68 
Montrose....... 3.49 
Mountain House 3.77 
Muncy Valley 3.87 
Philadel hia (1) 4. 06 
Lake | 3.05 
Smiths Corners 2. 69 
Spring Mount.............. do 3. 89 
State College........... 2.52 
Wellaboro. ......... 5.14 
West Chester........... 3. 98 
Wilkes-Barre! || 2.58 
d 5.44 
New Jersey. 3.79 
Asbury 
Atlantic City... 1.47 
Bayonne..... i 1.46 
Belvidere..... 1.85 
Bergen Point 3.57 
Boonton! 2. 03 
Bridgeton.............. 2.75 
Burlington} !]........... | 178 
Cape May City............. 
College Farm .| 2.87 
Lake 
Elisabeth | 2.59 
mington.. 
Haddonfield............ 3. 36 
Hammoaton | 2.21 
Little Falls..... 3. 04 
Long Branch 2. 63 
abwah|!.... 2.44 
Moorestown... 2.40 
New Brunswick 2.29 
3.59 
| 1.17 
Phillipsburg............ 2.29 
Plainfield Cc 3.97 
Pleasantville 2.54 
Pompton Plains|||| 1.33 
Rancocas | 2.28 
Rivervale 3.77 
Somerville 
South Orange 2.71 
1,80 
3.3 
‘Tuckerton 2. 50 
1.44 
West Virginia | 1,01 
Burlin 2.24 
Franklin........ 
ity 0.99 
Martinsburg. . 1.28 
Moorefield.... 0. 92 
2.28 
pper Tract 2.71 
1.38 
2.13 
Cheltenham............ 1,34 
1.34 
0.94 


| 
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2.—Daily precipitation for September, 1910. District No. 1—Continued 


} | Day of month. | | 
Stations. River basins. i 


rsi9 | 10 rey 13 | M15 | 16 | 17 | 18 | 19 


Chewsville.............. 


| | | 


...do 24) 22) . 


0.78 } 

0.95 a 

0.29 

| 1.24 

2.15 

1.30 
2. 29 

0.72 

1.29 | 

1.30 

| Rappahannock ..... 03 .02 .03 le | 0.18 

Woodstock.........-... | Shenandoah......... 31)... 24 1.18 


Sanatorium........... | Potomac..........-.| .36 T. | .08 T.| T. | T. T. |... 1... 
q 
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TaBLe 3.—Mazimum and minimum temperatures at selected stations, Seplember, 1910. District No. 1, North Atlantic States. 
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t. 


Massachusetts. 


Maine. 


= 

= = 

: _ | —- 
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53.3 74.88 75.1 


54.3 76.0 50.9 77.5 62.5 74.1 55.4 73.1 


76.1 


61.7 


52.4 66.8 50.7 68.7 43.0 75.1 


53.5 70.1 


Mns 73.0 56.0 76.7 51.5 72.1 


: 21 78 60 79 i 76 55 70 52 67 40 69 44 79 65 76 58 79 63 79 66 76 56 74 54 76 44 78 64 ‘ “ 
22 70 49 75 43 63 45 fi2 44 i 3 COO MM 68 58 73 46 72 56 70 59 69 48 70 45 72 37 75 60 
a 23 68 43 74 37 69 40 69 40 66 34 64 30 70 56 76 47 72 56 75 56 69 47 68 53 72 38 67 61 
4 a4 6 6 69 59 63 53 68 60 59 56 60 46 73 65 80 57 79 67 81 66 72 60 75 59 69 60 72 65 
q 25 76 58 81 61 72 60 73 61 71 59 65 47 7 66 83 57 80 66 82 64 73 63 78 49 78 61 71 67 
/ 26.. 78 64 70 59 73 60 72 59 66 56 69 52 80 62 80 56 81 63 83 65 79 61 75 57 71 60 77 61 
27 75 62 81 59 72 57 80 60 70 51 65 49 78 67 M 59 S4 66 SM 66 82 64 79 60 80 60 76 CtC«GZ 
28 75 57 73 51 69 55 61 53 70 43 62 50 76 61 66 55 69 58 79 62 69 53 65 51 71 51 76 65 
29...| 67 51 74 42 67 48 66 46 64 43 65 28 70 56 72 42 69 51 70 55 | O71 45 67 42 72 39 74 (56 
= 67 48 77 39 70 45 69 a) «67 44 70 33 69 58 73 43 73 50 73 O55 72 49 69 43 72 36 66 Ss 
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Min. Max. Min. Max. Min Max. Min. Min 


| 


88 
85 
S4 
73 
73 


| 55.5 | 79.9 57.3 80.4 61.7 | 79.7 59.2 | 82.7 60.0 | 81.2 | 57.3 


| 


| 


Min. |Max. Min. 
82 
76 
78 
90 
89 
90 

| 87 
80 
78 
71 
77 
81 
81 
74 
72 
74 
77 
78 
81 
77 
78 
83 
81 
85 
8S 
76 
71 
75 

80.3 


78 

77 

| 79 
89 
88 
95 

| 87 
84 
86 
73 
73 
x6 
76 
74 
75 
80 
76 
82 
80 
76 
76 
82 
87 
86 
88 
77 
73 
74 

58.5 80.3 | 59.8 


Maryland. 
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TaBLe 3.—Mazimum and minimum temperatures at selected stations, September, 1910. District No. 1—Continued. 
Min. Max. 


57.1 79.7 | 63.5 | 78.1 


| 
| 
| 


78 


|Max 
Mns 74.3 | 68.1 79.6 | 55.4 78.4 | 52.5" 77.9 55.5 | 81.1 | 
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SEPTEMBER, 1910 


Climatological Data for September, 1910. 


DISTRICT No. 2, SOUTH ATLANTIC AND EAST GULF STATES. 
Cuar.es F. von Herrmann, District Editor. 


GENERAL SUMMARY. 


The month of September, 1910, presented the usual pleasant 
features that characterize autumn weather in the South Atlantic 
and east Gulf States. Generally the month was quite warm 
and dry, with a fairly high percentage of sunshine and light 
northeasterly winds. The temperature was above normal at 
almost all stations, except in southern Florida, while the precipi- 
tation was generally deficient and irregularly distributed. 

The arrangement of pressure during the month gave no indi- 
cation of a return to the more active atmospheric circulation 
characteristic of the late fall and winter months; the areas of 
low pressure were ill-defined and their courses difficult to trace, 
and accordingly the lowest pressure occurred on different dates 
in various portions of the district. Under the influence of a 
moderate disturbance central over the Lakes, accompanied by 
general rains from the Ist to 3d, the lowest atmospheric pressure 
occurred on the 3d in Virginia and North Carolina, while in 
South Carolina, Georgia, and Alabama the lowest was generally 
recorded on the 20th or 21st, and in Florida and Mississippi on 
the 25th or 26th. The lowest pressure reduced to sea level was 
29.87 inches on the 21st at Montgomery, Ala., and on the 25th at 
Jupiter and Key West, Fla. On the other hand the areas of 
high pressure were more distinct and persistent and were gen- 
erally associated with clear skies and pleasant weather. The 
area of high barometer that moved from South Dakota south- 
eastward over the district from the 13th to 18th brought the first 
period of cooler weather for the season. From Georgia north- 
ward the maximum pressure occurred on the 12th, and in the 
Gulf States on the 6th or 7th. The highest was 30.30 inches at 
Lynchburg, Va., on the 12th. 

The weather for the month was very favorable for outdoor 
work and for maturing crops, but in many sections the ground 
was too dry for fall seeding. There were few severe storms, the 
winds were light, and heavy rains were reported at but few 
places. As a whole, the temperature conditions indicate the 
late advent of autumn as compared with last year. 


TEMPERATURE. 


The temperature during the month of September was above 
normal throughout nearly the entire district, except in the 
southern portion of Florida, and a few placees in the moun- 
tainous sections. The excess gradually increased from Florida 
and the coast line toward the interior, the monthly means rang- 
ing from 3 ° to 4° above normal at points in the northern portion 
of the Gulf States. This caused a far more uniform and smaller 
gradient in the monthly means from south to north than is 
usually the case. The greatest excess at any regular Weather 
Bureau station was 4.5° at Meridian, Miss. The departure for 
most of the district averaged +1.7°, but in Alabama it rose to 
+2.5° and in Mississippi to nearly +3.0°. In some sections the 
state means were very high as compared with previous records. 
In Mississippi the mean for September this year has been ex- 
ceeded but once in 22 years, and the mean for Georgia has been 
exceeded but three times during the past 19 years. 

The month opened with rising temperature and the first 
period of warm weather prevailed from the 5th to the 8th, dur- 
ing which the temperature rose above 90° at a large number of 
stations. A period of warm weather occurred as late as the 21st 
to 23d. During both of these warm spells the highest tempera- 
tures experienced during the summer were recorded at many 
places, notably in Georgia, where over 20 stations registered 
the highest temperatures for the year. A maximum of 95° was 
reached in Virginia, 97° in North Carolina, and in all other 
States the extremes exceeded 100°. At Florence, 8. C., 103° 


was registered on the 7th, the highest temperature recorded in 
South Carolina during September since 1896. In Georgia the 
maximum for the State, 103° at Blakely and Eastman, has been 
exceeded but twice in September since 1892. At the end of the 
first decade a period of comparatively pleasant, moderately 
cooler weather began, which culminated in a moderate cold 
spell, lasting from about the 15th to the 20th, the 16th, 17th, 
and 18th being the coldest days for the month, with minimum 
peratures below 40° in Virginia and North Carolina, and rang- 
ing from 43° to 48° in other parts of the district. The weather, 
however, was not cool enough for even a touch of frost in any 
portion of the district, while in September, 1909, light frosts 
were general over the district on the 28th and 29th, extending 
even into northern Florida. 

The following statistical data show in a concise way the range 
of temperature conditions throughout the district. The mean 
for the entire district, determined from the records of 338 sta- 
tions, was 76°. The state means ranged from 71.5° for Virginia 
to 79.3° for Florida. The highest monthly means at individual 
stations ranged from 74.8° at Newport News, Va., to 81.8° at 
Clermont and Live Oak, Fla.; and the lowest means varied 
from 76.8° at Booneville, Miss., to 62.6° at Hot Springs, Va. 
Monthly mean temperatures exceeding 80° occurred at 16 sta- 
tions in Florida and at one each in Georgia and Alabama. The 
highest for the district was 103° at Florence, 8. C., and East- 
man, Ga., on the 7th, and at Blakeley, Ga., on the 7th, 8th, and 
9th. The lowest was 38° at Hot Springs, Va., on the 16th. 
Mount Airy, N. C., registered 39° on the 8th, while at all other 
points the minimum temperatures were above 40°. 


PRECIPITATION. 


The precipitation for September was below the normal in all 
States comprised in the district, the State averages showing a 
comparatively small range from 2.03 inches for Virginia to 3.22 
inches for Florida. The deficiency was greatest in Florida 
(—4.18 inches) and least in Alabama (—0.58 inch). The aver- 
age for the entire district was 2.68 inches, or 1.50 inch below 
normal. At a large majority of stations the monthly totals 
ranged from 1 to 4 inches; the number of places receiving less 
than 1 inch was 50, more than 6 inches only 16. The distribu- 
tion of precipitation was irregular, especially in Georgia, Ala- 
bama, and Mississippi. The most general rains fell from the 
Ist to the 3d in the northern and from the Ist to 6th in the 
western portions of the district, while on other dates centering 
chiefly about the 9—-11th, 22-23d, and 29-30th, scattered showers 
occurred at widely-separated stations. The longest period of 
fair weather prevailed from the 16th to 19th in the north and 
from the 16th to 21st in the south and west portions, but in 
Georgia drought prevailed from the 10th to the 29th over the 
northern half of the State, many places being without appre- 
ciable rainfall during that period. 

The areas in which the rainfall was above the normal were 
very limited in extent. In North Carolina a moderate excess 
was noted in the west from Mount Holly northeast to Reidsville, 
and in the east from Goldsboro to Greenville; in South Carolina 
the precipitation was above normal over the central and ex- 
treme eastern portions; in other States the excess was limited 
to one or two stations that received local heavy rains, as in 
Georgia at Lafayette, in Alabama at Bermuda and in Mississippi 
on the coast between the mouths of the Pearl and Alabama 
rivers. A considerable excess also occurred in Florida from 
Key West northeast. to Arcadia and at Homestead. The 
greatest deficiencies in rainfall occurred over the central por- 
tion of the peninsula of Florida 


| 
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The greatest monthly precipitation in the district was 10.35 
inches at Homestead, Fla., which was the only station reporting 
as much as 10 inches. Pascagoula, Miss., received 8.24 and 
Lafayette, Ga., 7.30 inches. The least monthly rainfall was 
().22 inch at Aberdeen, Miss., closely followed by Columbia, Va., 
with 0.23, and Dadeville, Ala., with 0.30. Excessive precipi- 
tation occurred at but few places during the month; the follow- 
ing are the most important records: Danville, Va., reported 2.68 
inches in 24 hours on the 2-3d; at Greenville, N. C., 4.34 inches 
fell in 10 hours on the 9-10th, the heaviest rainfall on record at 
that station; at Willard, N. C., 2.08 inches fell in 30 minutes on 
the 24th; Allendale, 8. C., reported 4.00 inches on the 30th and 
Clemson College 4.31 on the Ist; Adairsville, Ga., 4.02 inches 
on the Ist and Lafayette 3.15 on the 8-9th; the maximum fall 
in Florida was 3.88 inches at Switzerland on the 26th; in Ala- 
bama, 3.37 at Bermuda on the 5th; and in Mississippi, 4.15 at 
Pascagoula on the 9th. The average number of days with rain 
was 7. A moderate number of thunderstorms occurred, and hail 
was reported at a few points. 


RIVER CONDITIONS. 


At the beginning of the month the rivers in the district were 
all rising under the influence of the general rains from the Ist to 
3d, but as the remainder of the month was relatively very dry 
low stages prevailed throughout most of the month, and river 
conditions presented no features of special interest. A mod- 
erate rise occurred on the Roanoke River at Weldon, N. C., on 
the 5th, for which warnings were issued for the benefit of rail- 
road bridge builders at that point. The rivers reached flood 
stages in the Wateree at Camden, 8. C., on the 3d and in the 
Santee at Ferguson and Rimini on the 7th and 8th, but no 
damage of any kind resulted. River stages were below the 
normal in the rivers of Georgia, Alabama, and Mississippi dur- 
ing nearly the entire month. 


MISCELLANEOUS PHENOMENA. 


The prevailing winds in the district were from the northeast 
in all States, except Alabama and Mississippi, where they were 
from the east and north, respectively. The wind movement was 
small everywhere in the district. An average hourly velocity 
exceeding 10 miles occurred only at Hatteras, N. C. (average 
hourly velocity 13.8 miles), and at Pensacola, Fla. (10.7 miles). 
These two stations were also the only ones that reported maxi- 
mum velocities exceeding 40 miles, viz: Hatteras, 44 miles from 
the northwest on the 14th, and Pensacola, 48 miles from the 
southeast on the 12th. The number of clear days was uni- 
formly about 16 in all portions of the district, the number of 
cloudy days but 5; in South Carolina and Florida there were on 
the average but 3 cloudy days. No local storms of sufficient 
importance to deserve special mention were reported during 
September. 


AVERAGE STREAM FLOW OF THE SANTEE RIVER 
SYSTEM IN SOUTH CAROLINA. 


By J. W. Baver, Section Director, Columbia, 8. C. 


The fan-shaped catchment basin of the group of rivers that 
empty into the Atlantic Ocean near Georgetown, 8. C., through 
the Santee River, and commonly known as the Santee River 
system, includes the principal and by far the most numerous 
water-power sites in South Carolina. The system is composed 
of three main tributaries; namely, the Catawba-Wateree, 
Broad, and Saluda. The Catawba-Wateree on the north has 
a total length from its source to the ocean of 385 miles; the 
Broad, with its numerous small tributaries occupying the cen- 
tral position, is 307 miles long from its source to the ocean; the 
Saluda on the south occupies a much narrower valley, and has a 
length of 319 miles from its source to the ocean. 
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The Congaree, carrying the united waters of the Broad and 
the Saluda rivers, is about 52 miles long, but drains a compara- 
tively small territory and has no water-power sites. The 
Santee River forms the handle of the fan-shaped basin and 
drains a strip of low-lying land about 119 miles long, and at no 
point over 30 miles wide, but as it carries the water of three 
fairly large rivers its discharge is always considerable, and at 
times of flood stages in its tributary rivers the volume of its 
discharge is very great. It has no power sites. On the Ca- 
tawba River the principal water-power sites are located be- 
tween the State line and Camden, 8. C., the latter being the 
place where the river changes its name to Wateree. From 
Camden, 8. C., to the mouth of the river there are no water- 
power sites. On the Broad River the power sites lie between 
the State line and Columbia, 8. C., and on the Saluda River 
between Greenville, 8. C., and Columbia, 8. C. Many of the 
larger tributaries of these three rivers also afford water-power 
sites of considerable developed and estimated horsepower. 
Much of the potential power has been developed in recent 
years, mainly as large projects, but smaller potentialities on 
each of these rivers and their main tributaries still await develop- 
ment. Power to the amount of 165,803 horsepower has already 
been developed, distributed as follows: on the Catawba, 90,000; 
on the Broad, 54,813, and on the Saluda, 19,650. The Con- 
garee is credited with 1,340 horsepower, but this properly 
belongs to the Broad River. 

The variations in the flow of these rivers has been measured 
by gages on all the rivers in recent years, but only at Columbia, 
8. C., on the Congaree, Mount Holly, N. C., and Camden, 8. C., 
on the Catawba-Wateree, and at St. Stephens, 8. C., on the 
Santee, does the elapsed time since gage readings were begun 
afford reliable mean stage results, or establish with even ap- 
proximate accuracy the relative frequency of flood stages or of 
extreme low water stages. The mean stages by months for 
each river gage station are given in the following tables: 


Mean stages of the Saluda River. 
PELZER, 8. C. 


This station is 109 miles above Columbia, 8. C., at the mouth of the river. Length of 
record, 4 years. Flood stage, 7 feet. Drainage basin, 454 square miles. 


Jan. Feb. Mar. Apr. “May. | June. July. Aug. Sept. Oct. Nov. Dec. 


42, 45) 44/ 39) 39) 38) 36/ 36) 3.6) 3.6 | 3.2| 3.8 


CHAPPELS, 8. C. 
This station is located 56 miles above Columbia, 8. C., at the mouth of the river. Length 
of record, 5 years. Flood stage, 14 feet. Drainage basin, 1,318 square miles. 


Jan. Feb. | Mar. Apr. May. June.| July. Aug. | Sept. | Oct. | Nov. | Dec. 


| 
6.1, 64) 59! 45) 46 58) 59) 48 | 4.1 | 3.4) 31] 5.4 
| 


Mean stages of the Broad River. 
BLAIRS, 8. C. 


This station is located 36 miles above Columbia, 8. C., at the mouth of the river. Length 
of record, 5 years. Flood stage, 14 feet. Drainage basin, 4,560 square miles. 


Jan. Feb. Mar. Apr. | May. | June. July. Aug. | Sept. Oct. Nov. Dee. 


33) 31) 40) 18) 22) 26) 2.5) 13) 2.6 


Mean stages of the Congaree River. 
COLUMBIA, 8. C. 


This station is 52 miles above the junction of the Congaree and Wateree rivers. Length of 
record, 18 years. Flood stage, 15 feet. The drainage area above the station is 7,972 square 
miles. 


Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dee. 


2.9 4.4 3.6 2.7 1.8 2.6 1.9 2.8 1.8 120 1.3 2.1 
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Mean stages of the Catawba-Wateree River. 
MOUNT HOLLY, N. C. 


This station is 143 miles above the mouth of the river, and drains an area of 1,774 square 
miles above the station. Length of record, 10 years. Flood stage, 15 feet. 


Jan. Feb. Apr. | May. June. July. Aug. Sept. Oct. Nov. Dec. 


2.3 | 2.5 | 2.5) 2.2| 2.2 2.3 2.2 2.4 2.2 2.0 1.9 2.1 


CATAWBA, 8. C. 


This station is 107 miles from the mouth of the river, and the |) ao above the 
station is 3,634 square miles. Length of record, 4 years. Flood stage, 11 b 


Jan. ! Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dee. 


41 40> 3.2) 36 36 460 49 #45 «46 «3.3 4.0 


CAMDEN, 8. C. 
This station is 54 miles from the mouth of the river, and the area drained above the station 
is 5,319 square miles. Length of record, 19 years. Flood stage, 24 feet. 


Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dee. 


9.6 11.9 11.2 8.7 7.7 8.8, 7.9 9.0 7.3 6.9 6.2 8.0 


Mean stages of the Santee River. 
RIMINI, 8. C. 


This station is 108 miles from the mouth of the river, and is 11 miles from the junction of 
the Congaree and Wateree rivers. Length of record, 4 years. Flood stage, 12 feet. Drain- 
age area above station, 14,551 square miles. 

Dee 


Jan. Feb. | Mar. Apr. May. June. July. Aug. Sept.) Oct. Nov. 
| 


11.1 12.2, 11.7 9.2 98 14 10.6 114 10.0 | 8.5 8.4 10.2 


FERGUSON, 8. C. 
This station is 78 miles from the mouth of the river. Length of record, 3 years. Flood 
stage, 12 feet. Drainage area above the station is 14,810 square miles. 


Jan. Feb. Mar. Apr. May. June. | July. Aug. Sept. Oct. Nov. Dee. 
| | 


11.5 12.6 12.4 10.3) 105 113) 119) 1.6 10.6 8.8, 10.6 


ST. STEPHENS, 8. 


This station is 50 miles from the mouth of the river. Length of record, 16 years. Flood 
stage, 10 feet. The drainage area above the station is 15,307 square miles. 


Jan. | Feb. | Mar. Apr. | May. June. July. “ Aug. Sept. Oct. Nov. Dee. 


6.5 7.9 | a7] ao] as! as 
This station was closed August 31,1907. Vi 

The extreme high and low water stages are well established 
by the gage readings at those stations whose records go back to 
the year 1900, or an earlier date, as the period between that 
year and the present one includes both the driest autumn and 
the heaviest rainfall of record in the watershed of the Santee 
system. 


Rivers. | Highest. Date. Lowest. | Date. 


Stations. 
| 

Pelser, 8. C........ | Saluda..... | 14.0 Aug. 26, 1908.... 1.8 Sept. 6,7, 8, 1907. 
Chapells, 8. C.....|....do...... 4.7 Aug. 26, 1908... 0.7 | Nov. 7, 1905. 
Blairs, 8. C....... Broad...... 31.0 | Aug. 27, 1908.... 0.0 | June 27, 1905. 
Columbia, 8. C....| Congaree... 35.8 | Aug. 27, 1908.... — 3.0) Oct. 5, 1904 
Mount Helly N.C.| Catawte. ..| 14.2 Aug. 26, 1908.... 0.2 June 28, 1890. 
Catawba, 8. C.....|....do....... 28.4 Aug. 25, 1908... 1.3 | Oct. 4, 1908 
Camden, 8.C...... Wateree.... 39.7 Aug. 26, 1908... . 0.9 | July 5, 1898 
Rimini, 8. C........ Santee...... 33.8 Aug. 30, 1908.... 2.9 Oct. 29, 1907 
6. 23.7 Aug. 31, 1908.... 5.2 Dee. 1, 1909 
St. Stephens, 8.C.......do........ 15.6 | Mar. 31, 1903..... — 2.2 | Oct. 26, 1904 


It will be noted that the highest water at all stations in opera- 
tion at the time occurred during the flood of August, 1908. 
This was undoubtedly the greatest flood that has been experi- 
enced on the Santee River system in a century. Authentic 
flood stage records have been kept at Columbia, 8. C., previous 
to the installation of a river gage, since 1840. The heights of 
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the previous flood stage marks have been reduced to equivalent 
readings on the river gage by lines of levels made by a com- 
petent civil engineer. The following list of high water stages 
stages include only those in which 30 feet or over were recorded 
namely, August, 1840, 33.7 feet; September, 1852, 34.4 feet; 
February, 1865, 34.0; May, 1885, 31.2 feet; June, 1886, 30.2 
feet; September, 1888, 33.3 feet; August, 1908, 35.8 feet. 

The different rivers of this system are variously susceptible 
to flood stages. The Saluda River at Pelzer, 8. C., 49 miles 
from its source, has been above flood stage 19 days in the last 4 
years; at Chappells, 8. C., 102 miles from its source, there were 
58 days with flood stage in the last 5 years. The Broad River 
at Blairs, 8. C., 110 miles from its source, has been above flood 
stage 14 days in the last 5 years. The Congaree River at Col- 
umbia, S. C., has been above flood stage 87 days in the last 18 
years. The Catawba River at Mount Holly, N. C., 123 miles 
from its source ,has not been above flood stage in the last 10 
years; on the same river at Catawba, 8. C., 159 miles from its 
source, flood stage has been recorded on 28 days in the last 4 
years; and at Camden, 8. C. (Wateree River), 212 miles from 
its source, on 234 days in the last 19 years. The Santee River 
is bordered by extensive low swampy lands that are frequently 
flooded and remain so for considerable periods, owing mainly to 
the poor drainage; the record at Rimini, 8. C., indicates 512 
days in the last 4 years; at Ferguson, 8. C., the record indicates 
400 days in the last 3 years, while at St. Stephens, 8. C., the 
eleven-year record (1896-1907) indicates but 289 days, being an 
average of 26 days to the year as compared with 128 and 133 
days at Rimini and Ferguson, respectively. The difference be- 
tween St. Stephens and the other points on the Santee River, is 
that the former does nor include the great flood of August, 1908. 

A summary by months of the number of days above flood 
stage indicates that the largest number of floods occur in Feb- 
ruary, the second largest number in March, and the third largest 
in August; also, that the smallest number of floods occur in 
November and the next smallest number in October. The 
following table' gives the relative frequency of floods by months: 


a | 


| | 
rer | ig = 
0.4 1) 4) 3) 2) 1) 3) 0 
Columbia, 8. C....... «18 | 15 15 21 10 10) 2 3; 2/0 6 
Mount Holly,N.C.... 11 0) 0! 0 0) 0) 0 
Camden, 8.C......... 19| 24/26/43 32/16/13 17) 8/31) 14/17) 1) 16 
Rimini, 8. 12) 66 25/27 44/49 47/31 
Ferguson, 8.C........ 3 | 12 | 55 | 69 | 49 | 32 34 32 36 | 30/26) 3 | 24 «10 
St. Stephens,8.C. 10 | 20 | 88 51 | 1025) 7/15/31) 5) 2 7 


ow 


| 


The average precipitation for western South Carolina, in the 
catchment basin of the Santee River system, has been deter- 
mined from rainfall measurements at about 20 stations, whose 
lengths of records cover varying periods ranging from 6 to 20 
years, including the year 1909. Regardless of length of record 
the data at each station shows an almost uniform annual 
double curve having a February maximum, an April minimum, 
and a greater August maximum and a lower October-November 
minimum. About 33 per cent of the annual precipitation falls 
in June, July, and August. There is a close relation between 
the rainfall and the mean river stages. The occurrence of 
floods is also closely correlated with these curves of maxima and 
minima precipitation, except that the run-off is greater for the 
winter than for the summer rainfall. The winter rains are 
usually general over the entire watershed, while the summer 
rains are mostly convectional being heavy to excessive only in 


'Ineludes data to December 31, 1909. 


| 

| 

| 
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small areas. When, however, the rain is at all general over the 
watershed in the summer, destructive floods are almost certain 
to occur. The highest flood waters amost without exception, 
have occurred late in the spring, during the summer, or early in 
the autumn. In the following tables the average precipitation 
by months is given for the drainage basin of each river, but for 
the Congaree River the averages for all stations in the Broad 
and Saluda river watersheds are combined and for the Santee 
River the averages include all the measurements that have been 
made in the entire Santee River system. 


Saluda Basin............ 3.78 5.30 4.45 3.28) 3.68 4.75 5.26 5.85 3.94 2.77 2.81 3.96 
Broad Basin............ 3.48 4.92 4.32, 3.15 3.64 4.65 4.59 6.03 3.57 2.90 2.58 3.76 
Congaree Basin......... 3.61 5.07 4.31 3.18, 3.61 4.64 5.11 6.04 3.74 2.82 2.65 3.76 
Catawba-Wateree Basin. 3.63 4.26 4.15 3.15] 4.24 4.90, 5.25 6.06 3.74 2.96 2.66 3.91 
3.48 4.08 3. 8.75, 4.98) §.17 6.19) 3.66 2.76| 2.51) 3.00 


In an article written by Mr. M. O. Leighton, Chief Hydrog- 
rapher, and published in Section 87, Western South Carolina, 
Summary of the Climatological Data for the United States, 
there are tables giving the discharge in cubic feet per second of 
some of the rivers of the Santee River system summarizing the 
measurements that have been made to and including the year 
1908. The averages are reproduced herewith in the short 
tables. Another table is added for Columbia, 8. C., on the 
Congaree, where the measurements were made by the United 
States Assistant Engineers at various dates and for different 
stages of the river, but all for comparatively low water stages. 
The volume of flood discharge has never been determined, nor 
have measurements been made for extreme low water. The 
table does include the average flow as shown by the table of 
mean stages: 


Discharge of Saluda River at Waterloo, S. C., 1899-1905, inclusive, drainage 
area, 1,060 square miles. 
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Discharge of Broad River at Alston, S. C., 1899-1907, inclusive, drainage area, 
4,610 square miles. 


Discharge in cubic feet per second. 


Maximum. | Minimum. ‘Per square mile. 


Average for the period..................0ee.eee5: 131, 000 | 785 1, 84 


Dinkaies of Catawba Rise at ON. Cc. 
1908, inclusive, except 1901, 1902, and July and 
area, 758 square mi 


June 19, 1900, to 
, 1906, drainage 


Discharge in cubic feet per second. 


‘Maximum. | Minimum. ‘Per square mile. 


Average for the period ..................sseseeees 28, 400 280 © 2.02 


Disshaige of Wee River at Candin, S. C., period 1905-1908, inclusive, 
except August to December, 1908, drainage area, 2 640 square miles. 


Discharge in cubic feet per second. 


Maximum. | Minimum. | Per square mile. 


Average for the period ...............6..00000004: 29, 600 | 690 | 2.79 


Current ‘measurement of | the he Congaree River at Columbia, 


Discharge in 
River Area 
Date. cubic feet 
gage. square feet per second. 
een 2.0 2,618.9 8,459.7 
January 17, 1001 .............. 4.0 3, 623.8 12, 810.3 


"The estimated available horsepower developed by the rivers 
in this section, that drain into the Santee, is given in the follow- 
ing table. The table was prepared by Mr. Leighton. 


| Discharge in cubic feet per second. Minimum — Six months’ 
| Mouth to 66, 600 99, 900 
Average for the period .... 19, 000 200 Mouth to North Saluda 41,400 53, 800 
88-—— 2 
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£ Temperature, in degrees Fahrenheit. | Prectpitation, in inches. 


3 


Elizabeth City 


Princess Anne 


Pittaylvania... 


6 


Hane 
Botet 
Brun 
Prine 
Alber 
Meck 
Fluv 
Sout] 
Gooe 
Rock 
Cam] 
Craig 
Warw 
Norfe 
Dinw 
Char 
Henr 
Fran 
Char 
Surre 
Jame 
Carte 
Beau 
Wilke 
Ruth 
Harn 
Oran 
Meck 
Ruth 
Samy 
Durh 
Halif 
Wayn 
Alam 
Guilfi 
Pitt 
Dare 
Vance 
Lenoi 
Cald 
Davi 
Linco 
Fran 
Robe 
Dare 
MeDe« 
Chat! 
Unior 
Burke 
Surry 
Gast« 
Nash 
Crave 
Moore 
Chatt 
Wake 
Rand 
.do 
Rocki 
Maco 
Richni 
Nash. 
1 
Rowan............9. 
Johnston........... | 
Brunswick.........3. 
. 
Montgomery......3.. 
New Hanover.....§..| 


"@10UI JO 10° 


dures yo soquiny = 
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South Carolina 


Calhoun Falls. 
Yemassee......... 


Bowman...... 


Counties 
| 
Abbeville... 
Kershaw... 
1 
Newberry.. 
Charleston 
Chesterfiel | 
Richland... } 
ngton 
Dillon...... 
Florence... 
Florence... 
Georgetow 
Greenville 
Greenwood 
Colleton... 
Williamsbu 
Newberry.. 
| Anderson.. 
| Berkeley... | 
Calhoun... 
4 Saluda...., 
Williamsbu 
Colleton... 
Fairfield... | 
dh 
seorgia. i 
Bartow........ 
Albany...............@ Dougherty.... 
Allapaha............, Berrien........ 
Americus............, Sumter........ 
Clarke......... j 
Fulton....... 
Richmond.... | 
Cherokee....., 
Covington........... 4 Newton...,.. 
Lumpkin.J.. 
Diamond............ Gilmer... .].. 
Laurens...]... 
Putnam...].. 
Fort Gaines......3.... ave 
Hall.......].. 
Tatnall....J... 
Gore................- | Chattoogall..........-- 
Harrison............ ashington.........- 
Hawkinsville......... | Pulaski............... i 
| Walker............... 
Lost Mountain... .... Cobb......... 
Jefferson............-- 
Lumber City.... Telfair.............-.- 
Lumpkin............ 
Marshallville........ 
Milledgeville... | 
Montezuma..........- 
Point Poter........... Oglethorpe............ 
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TABLE 1.—Climatological data for September, 1910. District No. 2—Continued. 


£ Temperature, in degrees Fahrenheit. Precipitation, in inches. af Sky. z | 
| | | 
4 25) st 3 
| 
| | ~> 
2 & a Z7Z 
Georgia—Cont'd. 
365 19 +411 #7 49 18 41 2.97 —0.58 0.75 00 9 19 7 4)...... Dr. J. F. Wilson. 
1! 76.8 + 0.3 100 O66 48 18 38 0.40 —3.51 0.40 00 1 12 Il 7 | e. Mrs. J.M Collum 
173 78.6 +10 oT «49 «6387 «0.98 - 3.79 0635 00 4 O 10 | ne. A. B. Jones. 
| Murray... 1,363 17 72.4 —6.3 89 22 53 17 30 1.84 —1.42 66 060 9 15 Il 4) 21. D. E. Humphreys. 
Bur | Gordon. 3.30 + 0.51 1.48 0.0 6 22 3 5. se. D.A.N in. 
576 55) 75.2 + 2.1 8 49 17 38 #3.22 —0.66 2.20 00 7 20 5 5 e. W. M. Towers. 
% 5 18 33° 0.42 ........ 033 00 2 21 9 O ne. A.N. Lund 
Chatham 6 6.7 +06.3 % 7 56 «18 2 3.64 —1.81 1.20 00 9 14 10 6 ne. U.S. Weather Bureau. 
23 #10 + 1.6 6 18 3% 1% —1.93'06.52 0.0 & 1 12) 2....... J.C. Cromley. 
Talbotton Gs 9 7 47 40 «2.54 — 0.57 06.80 0.0 7 18 9 3 ne. Dr.E. L. Bardwell. 
Tallapoosa............... | Haralson..............| 1,190 18| 75.3 + 2.8 9% 7 49 18 37 2.29 —0.77 0.80 0.0 8 18 7 ne. Elmer C. Bishop. 
Thomaaville.............. | Thomas............. 273 27) #+ 0.3 6% #7 50 18 33 2.55 — 2.42 1.00 0.0 7 18 2 ne U.S. Weather Bureau. 
| 1050 2% 73.3 + 2.1 §3 17 27 2.28 —2.20 0.75 00 723 0 Mrs. Alice Starke. 
20 8.0 100 622 55 2.00 00 1 2 12 e. Miss Twitty. 
McIntosh .. 53.20 2.83 — 2.67 2.05 0.0 3 2 7 1 se. J.M. Atwood. 
Washington.............. 600 23 «677.0 + 3.0 6 7 53 17 32 2.87 —0.84 06.82 0.0 7 6 6 8 ne Miss the B. Smith. 
131 21 79.0 + 41.8 9 #7 50 18t 38 2.47 — 1.98 1.60 0.0 6 2 3 ne. Thomas Sasser. 
Waynesboro.............. see 19) «765 + 2.6 7 «6 46 41 «4.79 +1.80 176 00 6 17 3 We Mrs. H. W. Blount. 
West Point .............. 6200 22 77.0 +41.7 50 18 37 4.07 +106 16 0600 7 8 2 W sw E. N. Dunn. 
oodbu Meriwether....... 10 73.9" + 0.8 8 45 19 34° 3.82 + 0.69 1.86 0.0 4 4e Ile ne G. A. Wright 
Apalachicola§............ S| 70.4. % 8 50 18 22 2.95 ...--| 2.93) G. H. Whiteside 
61 8 78.8 . 9% 5 58 21 31 6.21 3.26 06060 9 1 C. 8. Bushnell 
92 24 78.4 — 0.7 3 6 51 18 31 3.04 — 3.27 0.0 Il ......... .. R.B. Hodgson. 
De Soto 190 11 + 0.6 638 2 27 2.2 —4.02 0.66 11 14 3 ne. | O.R. Thacher. 
97 27t 2. 52 6.12 1.9 00 5 9 13 8 ne Wm. Hood. 
Brookaville...............| Hernando..... 17) 81.0 +1.6 2S — 5.72 4 18 10 2 ne. C.C. Peck. 
| Franklin........ 0 3 79.4 +41.4 6068 55 4.70 — 2.15 165 0.0 5.. J.J. Blomquist. 
Cedar Keys.......... | rr 1 12 «=%S1.0 +1.7 Ls} 5t 63 19 21 2.42 — 2.87 0.8 0.0 6 27 O 3 nw J.B. Lutterloh. 
105 81.8 19t 32 1.56 — 5.70 OM 0.0 3 3 26 1 ne 8.8. Fesler. 
8 6 56 19t 36 «20.53 — 6.58 0.28 O0<.0 3 2 3 2 ne. C.T. Smith. 
Federal Point Putnam......... ‘ 5 17 7.6 +0.4 3 5619 #33 «4.36 — 4.21 1.76 8 16 3 one. E. 8. Hubbard. 
Fernandina............... | Nassau.. 10 12, 77.2 —11 89 7 60 19 2% 6.87 — 2.32 2.07 0.0 10 23 2 5 ne. | W.B.C. Duryee. 
8.3 97 7t 4 20 «(636 «(211.06 — 7.83 6.52 00 6 8 ne. G.L. Broderick. 
79.0 —06.9 5 6520 «(619 «6.89 0.91 290 00 21 9 #O e. Miss M. M. Gardner 
Gainesville. .............. 79.2 + 1.2 St 57 #19 321 1.27 -4.4 060) 60 5 1 4 J.P. H. Bell. 
79.4 + 0.2 1.10)........ 0.35 00 6 O .. J.B. Eseott. 
92 17+ «66 26 10.35 041) 10)33) ae W. J. Krone. 
81.3 + 060.5 9 27 6 #21 «3.26 6.53 1.53 0.0 9 199 10 * ne G. A. Angevine. 
Inverness 79.4 dae 9% 3% 1.06 5.02 0.0 5 2 2 ne W. H. Miller. 
Jacksonville 78.6 + 1.3 93 #7 59 19 2 3.12 —4.91 1.66 0.0 7 18' 9 3 U.S. Weather Bureau. 
Johnstown 79.0 6% 5 19 «21.53 — 4.27 6.38 O80 8 19 II A.M.C. Brasch. 
Jupiter...... 80.4 — 0.2 9 28 68 17 19 4.92 —4.64 2.06 0.0 13 2, 1 e. U.S. Weather Bureau. 
Key West 81.4 —1L1 9 5 7 15 13 6.42 — 0.37 189 60 18 8 M 8 e. Do. 
Kissimmee 81.4 +13 9 #9 57 2 35 0.74 —6.92 0645 0.0 4 6 21 3 #ne. = J.A.Simpson. 
Lake City 78.6 — 0.1 95 6t 53.19 «86 — 4.00 0.16 «208.0 7 16 ne. W.B. Knight. 
Live Oak 10 6068 53 19 31 — 1.82 16 0600 5 4 6 ...... D.O. Henry. 
Macclenny 78.44 — 0.2 St 49 19 37 0.63 — 4.49 0.40, 2 ........... ..... Griffing Bros. Co. 
Madison 76.5 7 36 (11.06 — 5.02 0.47 0.0 4 12 E.J. Vann. 
Malabar 80.8 . 20 | 3 | 3.06 |........ 0.0 7 21) 8 1 se. J.F. Farley. 
Mariana...... 77.8. 7 51 18 35 2.38 ..... 100 60 #7 2 6 3 ne. | W.J. Watson. 
Island. . 78.2 6+ 65 #2 16 5.50 —2.25 153 060.0 W 5 2 F. Ulrich. 
81.4 5+ 68 17 24 3.67 E. V. Blackman. 
Middleburg Ww 19 | 38 | 2.78 |. G. A. Chalker. 
Molino........ 77.2 97 | 23 49 18 48 3.35 1.40 O8=<£.0 5 6 1 W. H. Trimmer. 
Monticello... 79.8 7 18 36 (0.97 0.62 0.0 3 6 3 ne. | E.C. Potter. 
Mount Pleasant. 7 48 18 27 3.29 e. Miss Addie Grubb. 
w 76. 4° #67 sO 18... 0.0'.... 22 6 2 sw. J.M.Ladd. 
New Smyrna 76.4 — 2.2 92 12 59 19t 23 5.70 — 1.85 0.0) 8 Nordman. 
70.8 +10 54 86 — 5.22 6.48 5 21 Dr. F. T. Schreiber. 
| 78.0 — 2.0 97 3 4 1.85 — 60 3 9 9 2 e J.D. Graham. 
79.2 — 0.3 3 9 50 20 38 2.82 —5.06 0.88 00 7 18 4e Jas. Thompson 
79.4 +415 % 8 64 18 18 2.57 — 3.66 1.6 0.0 3 12 II 7 ne U.S. Weat Bureau. 
EE ccoxevcoscopenet | 78.6 — 0.9 92 4¢ #58 20 2% 3.10 — 4.33 160 00 3 23 7 Oe E. B. Trask 
|B St 61 20 23) 3.04)....... 1064.60.00 7 2 6 4 se. Rev. J. H. White. 
| 79. 64 OF 31 | 3.0 3.19) 1.0) Dunellon Phos. Co. 
81.4 + 3.7 8 70 16+ 20 7.57 + 1.46 1.78 10 22 6 2 e | W.A. Emmons. 
St. Au MB. cccccccccces 78.3 — 0.3 92 10 58 197 29 5.08 — 1.68 3.15 0.0 7 16 0 4 e. J.R. Palmer. 
| MO M 79.2) — 0.7 93 4 58 20 27 2.10 —4.71 1.25 0<.0 9 13 13 4 ne. G.Schneider. 
Heights§........| Putmam......... Ber 54 19 60 8 9 19' 2 ne. The Satsuma Co. 
10 13 + 0.2 93 «10 | 10 | 3.701 | GO) 7 |... W.C. Steele. 
| 192 2 77.4 + 0.6 92 7t 56 18 28 2.49 — 2.63 060 7 5 6 s. W. H. Markham. 
Hillsborough.......... 79 19) «980.4 + 2.1 «6 63 18 22 0.79 — 6.62 0.27 60.0 8 183 3 ne. U.S. Weather Bureau. 
Tarpon Springs.......... DRT itindneocecethues 20 16 8=<.0 — 0.6 96 it 58 20 27 1.97 — 4.86 0.73 0.0 6 22 0 w. A. P. Albaugh 
6 17) 81.4 +2.3 4 59 20 29 2.67 —6.038 1.20 6<.0 11 WH 8 a Taylor 
741 19 +4 868 50 18 32 3.15 —0.38 1.48 0.0 8 0 M 6 se U.S. Bureau. 
4500400006006 78.2 + 68 52 17 33 2.97 —0.08 190 00 6 6 M4 10 ne Dr. James T. 
muda...... --- 23 77.9 + 2.3 96 49 37> 6.03 + 2.27 3.77 0.0 6 17 9 4 se. =M.J. Morris. 
Birminghbam........... 700 22 77.4 +3.4 68 5618 28 3.04 — 0.46 2.08 00 9 5 0 5 e. U.S. Weather Bureau. 
* 


| 
| 
| 
| 
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7 TABLE 1.—Climatological data for September, 1910. District No. 2—Continued. 
Temperature, in degrees Fahrenheit. Precipitation, in inches. Sky. 
- 
36 a 3 SES ES ER 
4 is i I 4 ki 33 
labama—Cont'd. | "4 | | | 
cute | vv as 1.59 | 0.67; 5/27) 1) 2 e.  L.G. Privett. 
Camp Tallapoosa............ 96 21 60 | 18 | 40 | 3.87 !........ 1.58, 0.0) 4/21 4 e Dr. Lyman Ward 
| $31 73.8 + 41.4 58/18 30 2.57 — 2.15 0.92) 00/11) 16) 8) 6/8. George A. Maloney. 
690 | 17 | 77.4) + 2.5 95 49 18 | 35 | 2.54 + 0.22 /1.28| 0.0) 5/13) 1 16 se. | Wallace C. Edler. 
334 «19 | 76.8 + 3.5 % #8 46 18 43 2.83 — 0.09 1.27, 0.0) 5/18/12) Os. Scott Maxwell. 
| 95 22 47 | 18 | 38 | 1.80 }........] 1.23, 0.0, 3 14 15 1 ne. | Eugene A. Grayot. 
Baldwin............... 19| 78.6 93 58 18 28 3.77 —2.53/1.60 6 13 10 7 ne. John H. Young. 
Demopolis. ..........--- 2.66 + 0.73 | 3.14) 0.0; 6/27) 2) 1) se. George E. Pegram. 
| 200/26; 75.9) — 1.0 9% 8 50 18 | 34 2.84 — 0.61) 1.14) 0.0) 7 16 4 10 ne. | Dr.J.B. Whitlock. 
| 285 | 26) 79.5'+3.3, 100| 7 5018 40 2.36 — 0.98; 6.0) 7/23) 8. | Robert L. Whitcomb. 
Eecambia.............| 91 #18 77.4 92 2+ 49) 18 | 36) 3.35 — 0.12) 1.70, 0.0) 7) 17) 0} 13/58. T.J. Parris. 
Fort Deposit............ 520 26 78.2 + 2.3 9 St 55/17 31 0.82 — 1.77) 0.50) 2/24) sw. F.Hattemer 
Gadede® | 621 77.2 | + 3.3 94 22 51 18 33) 2.64 — 0.80/0.76 0.0) 7' 19; 1 10 ne. | D.P.Goodhue 
| 826 15| 76.6 + 0.8 95 22 49 18 | 37 2.92 + 0.36) 1.72) 4/27 > 3) sw. | D.S. Brown. 
390/31] + 8.0 93 St 55/18 29 1.51 — 1.46/0.46 6.0) 5/28) 1 lie. W.E. W. Yerby 
Hamiltem. 79.0 101 22+ 48 18 | 45 0.64 — 2.12) 0.32) 3/20) 3); n. Prof. H. O. Sargent. 
Highland Home......... 18 | 78.4) + 2.2 9 31 0.76 — 1.70/0.20 06.0) 5 21. 4)! 5 ne. Prof. Samuel Jordan. 
Livingston.............. 160 | 26 78.2 + 2.5 50) 18 | 34 2.18 — 0.22 0.90 26 0) 4 e. Robert L. King. 
Leek Talladega...«.......... 510 13 77.0 + 2.9 97 «67 49 19/41 2.20 — 0.63/0.90, 0.0) 7| 23) nm. U.S. Engineers 
Maple Grove...........-- 76.6 + 3.6 97 «68 49 16 36 1.10 — 2.34, 0.74) 0.0 5 10 20) 0 ne. Mrs. A. L. Awbrey 
Montgomery...........-+ Montgomery ‘ — 1.62 | 1. e. 0. 

. 79.1 | + 2.3 97 St 51 18 37 1.62 — 6.97/ 0.72, 16/11) | Dr.J. Huggins. 
75.4 + 2.% 92 18 | 39 | 4.14 + 1.30) 2) 22 (an. Aquilla J. Ketchum 
76.0 + 14 21 52/17 29 2.60 — 0.12) 1.40 0.0; 3) e. ead, jr. 
9 7 | 18 | 32) 1.00 ....... /0.75 | 0.0) s. Miss Lucy Sellers. 
77.0 + 41.4 98 13 48 | 18 | 36, 2.05 |....... /0.80; 0.0; 4/17/13) O/e. Jos. B. Bell 
Pushmataha............. 79.0 +3.3 101° 8 4718 42) 2.75 0.20; 1.15; 0.0; 8| 4/ ne. | E.A.Carr. 

76.4 — 0.1 97 | 22 49 18 35 2.16 — 0.04 0.86, 0.0) 5 2 4° e. Charles F. Brislin. 
97 22 $8 | 18 | 30 00) 7] 7/10) 13) a. Spring Hill College. 
.| 2.25 |— 0.43 | 0.85 | 00) 21; 2) 7)...... Dr. Charles 8. Northen. 
oo 4.14 + 1.76) 1.96 19) 2) e. P. A. Noble. 
Thomasville.............. 76.6 + 0.5 9 49 2.74 0.03} 1.01, 0.0; 3) 3 on. J.G. Forster 
100 14 65 | 34 | 0.68 |........ 16.35; 0.0) 5/19) C. 8. Tutwiler 
Tuscaloosa........... on 79.5 + 4.1 98 8 5418) 34) (0.61 — 2.25 0.34) 0.0) 4/24) 6) 8. W.8. Wyman, jr. 
Tuskegee....... + 1.3 97 «+14 51 18 | 35 2.86 + 0.96 | 0.95 | 0.0 4} 1/98] 1/ a. Prof. George W. Carver 
Union Springs 77.6 +1.9, 8 54/18! 29) 4.67 + 1.51/ 1.60! 0.0 7| Ole. P. L. Cowan 
Uniontown... 78.4 + 2.0 98 | 22 53. «18 33) 3.24 + 0.59) 1.66) 6.0 4 15 15 O nw. F.D. Stevens. 
75.9 + 4.7 % 8 4918 32) 2.43 — 0.75 | 1.55) 0.0; 5) 7 23) O| se. M. T. Floyd, M. D 
Wetumpka......... 79.5 + 2.4 $9 68 49 18 41 0.60 — 1.92 | 6.33 0.0 3/24; 6/e. U.S. Engineers 
fississippi | 
78.4 + 5.0 | 7 5118 | 37 0.22 — 2.54} 0.22); 0.0 | 1/233; 7; L. D. Godfrey, jr. 
Bay St. Louis 79.2 + 0.3 St 64 20, 29 6.53 + 2.50 9 7. se. Brother Stanislaus. 
80.0 + 1.7 60/19 — 2.10) 1.10, 0.0 9 se. Miss M. Josie Pope 
Booneville.... 76.8 + 2.9 94 23 5417 | 30) 1.26 — 1.27/| 0.85 | 0.0) 14) Dr. D. T. Price 
Brookhaven. . 79.2 | + 2.8 99 22 5318 36 3.87 + 06.0) 91/17 7 6 Ww. . J. Bee. 
3.54 ........, 1.76 0.0) 9 22 3 5 nw. N.R. Drummond 
79.2 + 3.3 9 § 48 | 18 | 42 | 0.75 — 2.42/0.50) 0.0; 2/18) 3° se. J.B. Love. 
Crystal Springs.......... 73.0 +1.7 95 54 18t 36 3.38 + 0.35 1.50) 00/10/20 ©....... D. H. Miller. 
98 22 48 | 18 | @ | 0.74 |........] 0.35 0.0; 5 16 O J. Y. Blocker. 
Hattionburg. 79.6 + 2.1 62> 167, 35> 4.12 |— 0.17 | 1.98| 0.0) 2) 9in T.C. Spence 
Haslehurst.............. 78.2 + 1.5 v8 22 52. 18t 39 6.74 4.11 2.20) 06.06/10 24 4 n | J.D. Granberry 
79.8 + 3.7 99 23 51 | 18 | 39 1.69 |— 0.70; 0.0; 6) 18/12) B. H. Klyce. 
78.6 + 4.3 95 | 57) 18 28 | 2.20 |— 0.52 1.50 2 26 1 3 ne. Mrs. Eddie McNeel 
| $0 | 18 | 37 | 2.26 )........ 0.0; 18 10) 2) ne Thomas W. Flynt 
79.4 +41.5 101° 21 49 41" 1.89 — 2.90 0.60 06.0) 22 Dr. Sam Pool 
77.2 | + 2.2 98 | 22} 51 18 39 «1.08 — 1.62) 0.41) 0.0 . T. Webster. 
96 | 18t| | 3.11 )........ (1.00 11 16 se. Prof. E. B. Ferris. 
79.2 + 4.1 9 St 50) 18 0.62 0.0) 4 22 e. | Finis E. Carleton. 
en 78.2 + 1.4 96 | 22 52 18 35 2.00 — 2.02 0.47 0.0 9 9 17) 4 se. | Miss Ruby V. Roberts. 
77.2 + 4.5 94 | 22 51 18 33 0.83 — 2.64 0.0) 6 13 15 2. e. | U.S. Weather Bureau. 
24 45 18 43 135 .........0.50 9 21° 0 w. | Dr.G.A. Teunisson 

78.8 + 4.3 97 | 13t 18 | 37 0.47 — 3.29 0.40; 0.0; 9| 2) n. | D.H. Shell. 
lean 9 8 18) 4.15 | 13 12)\s. | Frederick Hess. 
Pearlington§............. 78.0 + 0.5 % 8 57 | 19 | 31> 5.61 — 1.21 1.65 6.0) 10) 7> 15> 6> se. | Miss Annette Koch. 
Porterville 100-22 48 | 18 | 42 | 4.36 |........ /1.85 0.0) 6/12 sw. | LS.Rea. 
Waynesboro 48 18 . 3.59 + 0.61 1.06 0.0 | 11 18 4 8in R. 8. Burke. 

Louisiana. | | | 
Pearl St. Tammany......... 0.90 | 00,10 27 1 e. Geo. F. Bancks. 


*, >, *, ete., indicate, respectively, 1, 2, 3, etc., days missing from the record. 
* Precipitation included in that of the next measurement. 
*“* Temperature extremes are from observed readings of the dry bulb; means are computed from observed readings. 
+ Also on other dates. 
Separate dates of falls not recorded. 
Data are from standard instruments not supplied by the U. S. Weather Bureau. 
§ Instruments are read in the morning; the maximum temperature then read is charged to the preceding day, on which it almost always occurs. 
_| Estimated by observer. 
| Precipitation for the 24 hours ending on the morning when it is measured. 
T. Precipitation is less than 0.01 inch rain or melted snow. 
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Taste 2.—Daily precipitation for September, 1910. District No. 2, Souith Atlantic and east Gulf States. 


Stations. | River basins. 
| 
Virginia. | | | | 

Buchananii do ° 2.50 

ape Henry veel 0. 
Charlottesville. 1.78 
“171 
0. 23 
Danville) . 5.24 
Diamond Sp ings. 1.04 
| 1.32 
Hot 
1.70 
| 2.35 

L 
ow apes do 3.34 
Newport News 1.61 

olk. 0.89 
Petersburg....... 2.12 
Randolphil 3.52 
Richmond ............. 1.07 
4.69 

1.56 
(mear)...... | 1.29 
| | | 1.25 

North Carolina. 
Bogue Sound..........|....| .O1.. | 2.20 
32.63. 5. 98 
Chalybeate Springs.... Cape Fear. ......... 1.02 .40 .03.. 6.19 
Chimney Rock...... 3.34 
Durham (near) .. 1.78 
LAP 0.73 
Fayetteville!).......... 2.47 
Goldaborol!|. .......... 5. 60 
04... 1.15 
Tar 6. 08 
1.86 2. 60 
Henderson. .... RP 1.49 
2.99 
} 1.37 
............. a 09.03 2.99 
Mount Airy............ | .46 .21 .051.35 .06... 2.54 
Nashville} | T .68 .08)....)... ae 2.21 
ewbern|! | 2.22 .02 . | 68 .@... 5. 06 
Raleigh ....... 05 - 35). 1.19 
Ramseur 05. 2.23 
Randleman|! | 43... 2.03 
Reidsville}. . 3.15 

k House | 5.77 
Rockingham .25 | 2.79 
Scotland Neck......... | | 1.51 
Selma 
Settle 
Sloan 
Snow Hill 

uthe 
Southport 
Statesville 

‘arboro| 
y. 
Weldon 
Whitev 
Wilmington............ er | 1.88 

South Carolina. 

Allendale}||j ........... 5. 67 
Batesburg si} 5.14 
a 4.44 
Bowman.......... awe 4.61 
Calhoun 3.25 
3.72 
3.38 
2. 60 
Charleston............. 4.39 
3.57 


| 

| Day of month. 

q 

} 

| 

| 

| 

} 

| 
1 
| 


SEPTEMBER, 1910. 


MONTHLY WEATHER REVIEW. 1381 


TaBLE 2.—Daily precipitation for September, 1910. District No. 2—Continued. 


Day of month. 
11/12/13 14 15) 16 17/18 | 19 20 | 21 22 
>. 6.19 
Clemson 517 
72 
Effingham] ......----- 82 
Ferguson 33 
Greenvillel| nee 
Greenw 2 54 
Jacksonboro . . 
Kingstree|}| . . 2 57 
Liberty .......-- 68 
Little Mountain 2. 66 
Meriwether........ 
St. George!||| 
Meat 2.13 
213 
0.97 
Smith 
Society Hill............ 2.00 
Spartanburg||| 1.11 
Summerville ..........- Lit 
Walterboro............- 
inthrop College ......| Catawba............ 
Yemassee|l|| ..........-- Combahee.......... 2.82 
Adairsville}} |. . | 
Glennville} ...| T. | 06) T. | 
Greensboro}! . 38 | 
Ogeechee............ . 60 1.49 
Lumber City] ......... ‘2 3:19 
Ogeechee............!. 
........... Ocmulgee ........... 
| 
2.05 
2.97 
0.40 
0.98 
1.84 
3. 30 
| 3.32 
St. Georgelll] ........... 0.42 
d 
Savannah.............. 3.64 
Statesboroll] ...........| | 1,30 
Talbotton..............| Chattahoochee......|.... 2.54 
2.29 


| 


| | 
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TABLE 2.—Daily precipitation for September, 1910. District No. 2—Continued. 


Day of month. 
Stations, River basins. 
eS. | | 
Georgia—Cont'd. 

iB Washingtonjj.......... Savannah... . 67, 2.87 
Waynesboroj.........| 15) .50 | 1. 70) 09 4.79 

Apalachicola........... Coast .8B)....).. 0. 2.10)... 18) T.] 2.95 
Avon Park............. Kissimmee.......... T. | 06 43). 2.26 
Brooksville. ....... Withlacoochee ...... | | 1.39 
Fernandina............ | .| 20) . 6. 87 
Fort Myers............. Caloosahatehee LAL ALA 6. 89 
Fort Pierce........... Indian i Ber 02, 40. 3.02 
Hypoluxo 3. 26 
Inverness 45. 1.06 
Jacksonvi 3.12 
Jasper’ | 
Johnstown 38... 1.53 
Jupiter | 4.92 
Key West 6.42 
ount Pleasant........ Apalachicola........ j 3. 29 
Satsuma Heights. ..... | St. Johms............ os... |.. “ib “| | 2. 58 
ndian 03! . 02 2. 67 
| O.84 
“20! | 3.35 
2.97 
Bermuda. ............. 1.78... 6. 03 
Birmingham........... | Black Warrior 3. 04 
| Cc 1.59 
Camp Hill ei 2.37 
Cedar Blu Coosa 75). 3.30 
05, 2. 57 
Cochrane ||| 1. 36 
5 2.83 
-.. | 1.89 
Dadeville! | 0. 30 
45. 3.77 
Demopolil 3. 66 
| 2.84 
Evergreen 2. 36 
Fort Deposit||| AP 0.82 
76.60 .1 2.64 
Goodwater'|| | 2.92 
Greensboro . 1.51 
Greenville}} ||. |. 0. 82 
ighland Home -18.. 0. 76 
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TABLE 2.—Daily precipitation for September, 1910. District No. 2—Continued. 
Stations. River basins. 3 
11 | 12 | 15 16 17 18 19 w 20/21 220 23 24 
Alabema—Cont’d. | | Re | 
Uniontown ...........-. Black Warrior 1.66. . | 3.24 
Mississippi. | 
Bay St. Louis..........) 2.46 .04 .16.. 18 20 f 6. 53 
Gade T. | .10 T.|.... T ; . 32, T 1. 69 
Pascagoula. . -20 .10. -34....| .10 2.48 
Monticello ............. s .02 .08 .01.. 01 ....| .O8.. 1. 36 
Louisiana. 
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Climatological Data for September, 1910. 


DISTRICT No. 3, 


OHIO VALLEY. 


J. Wats, District Editor. 


GENERAL SUMMARY. 


The general weather conditions prevailing during the month 
of September over the Ohio Valley were characterized as follows: 
There was an unusually large number of rainy days, rain falling 
on 20 to 25 days of the month over considerable areas. The 
amount of rainfall, however, was light and generally below 
normal over the southern portion of the district, and moderate 
to heavy according to locality in the northern and eastern por- 
tions of the district. There was an unusually large number of 
thunderstorms in practically all sections of the district, but they 
were particularly numerous in the central portion. These 
thunderstorms were of daily occurrence during the first 8 days, 
and in the period 23d to 27th, inclusive, and considerable dam- 
age resulted therefrom in the various localities, although it was 
not extensive at any one time or place. The weather was de- 
cidedly warmer than usual in all of the States south of the Ohio 
River, except in portions of Kentucky. Over the section north 
of the Ohio River and the greater portion of Kentucky the tem- 
peratures were generally seasonable and no extremes of import- 
ance were experienced. The most important temperature feat- 
ure of the month was the cool wave which prevailed from the 
13th to the 17th, when light frost formed in the mountain sec- 
tions and at many places in the northern portion of the district, 
and freezing temperatures were registered at a few places. 

There was considerable cloudiness and sunshine was somewhat 
deficient, but, considered as a whole, the month was favorable 
for general work and the development of the crops. 

No important general barometric disturbances passed over 
the district during the month. High pressure largely dominated 
and only two or three ill-defined low pressure areas appeared. 

The rivers in Pennsylvania were quite low during part of the 
month. In West Virginia also they were unusually low and nav- 
igation was practically suspended during part of the month. 
Navigation was closed on the Tennessee River above Chatta- 
nooga after the 19th and on the Cumberland River above Nash- 
ville nearly all of the month. 

The droughty conditions which had prevailed for some time 
in Ohio were relieved by showers early in the month and again 
in the latter part. Abundant moisture was very beneficial to 
pastures and greatly improved the corn crop in Illionois and 
Indiana. Pastures were green at the end of the month in both 
of those States and in Kentucky, and winter wheat was in fine 
condition, although in some places the ground was too wet for 
plowing. 

TEMPERATURE. 


Except over a portion of Illinois, where there was a slight de- 
ficiency, the temperature for the month averaged above normal 
generally, the excess ranging between 1° and 4°. In the por- 
tion of the district north of the Ohio River and in northern Ken- 
tucky the general temperature conditions varied but little from 
normal and were ideal for the promotion of work and the matur- 
ing of crops. In Indiana maximum temperatures of 90° or over 
were registered on one or two dates at a few stations in the cen- 
tral and southern counties, but over the rest of the State the 
maximum temperatures did not exceed 88°, while in southwest- 
ern Virginia the highest temperature for the month was 86°. In 
West Virginia, western Kentucky, Tennessee, and along the 
southern border of the district, however,the month was unusually 
and continuously warm. At several stations in northern Alabama 
the temperature averaged the highest for any September with 
only one exception during the past 28 years. In Tennessee it 
was the third warmest and in West Virginia it was the fourth 
warmest September on record. These unusual conditions, how- 


ever, were due to continuous moderately high temperatures, and 
not to extreme heat. In Tennessee there were but three or four 
days when the average daily temperature was not above normal. 
The temperature during the first 8 days of the month was 
from 1° to 8° above normal over practically the whole of the dis- 
trict. A cool wave prevailed over the northern portion and as 
far south as central Kentucky on the 9th and 10th, when the 
temperatures were from 4° to 10° below normal. Another warm 
wave prevailed during the period 11th to 13th, which in turn 
was succeeded by a cool wave from the 14th to 17th, when the 
coolest weather of the month occurred over most of the district. 
During this period light frosts formed in the mountain section 
from Pennsylvania to North Carolina, and at a number of places 
in the States north of the Ohio River. Freezing temperature was 
reported from one or two places each in New York, Maryland, 
and southwestern Virginia, while minimum temperatures rang- 
ing between 33° and 38° were registered in the other States of 
the district except Illinois, where the lowest temperature of the 
month was 40°, and in northern Georgia and Alabama, where it 
was 45° and 47°, respectively. After the 19th the temperature 
was generally above normal, except that it was slightly below on 
the 28th in portions of Ohio, Indiana, Illinois, and Kentucky. 
PRECIPITATION. 
There was an unusually large number of rainy days in all 
of the district, except in the extreme southern portion. 
In several of the Ohio Valley States rain fell more or less gen- 
erally on 20 to 25 days of the month. The daily amounts, 
however, were mostly small in the southern porticn of the dis- 
trict, and the total for the month averaged somewhat below 
normal in Tennessee, western North Carolina, and in the north- 
ern portions of Georgia and Alabama. The rainfall in south- 
western Virginia was below normal over the headwaters of the 
New River, but considerably in excess over the headwaters of 
the Tennessee River. Over the rest of the district there was a 
marked difference in the amount of rain received in the various 
localities of the several States, although it was generally above 
normal. The greatest rainfall at any place in the district was 
10.83 inches at Sumner, Ill. Amounts ranging between 5 
and 9 inches occurred in central l.entucky and over the lower and 
upper portions of the Wabash watershed in Illinois and Indiana, 
and between 5 and 7.5 inches occurred over the upper watershed 
of the Great Miami in west-central Ohio. There were also 
amounts ranging between 5 and 8.5 inches in the Mahoning and 
Allegheny River basins. Over the remainder of Indiana and 
Illinois the rainfall varied between 2.5 and 4.5 inches. There 
was a general deficiency in the amount of rain received in west- 
ern Kentucky, but still there was enough to prevent droughty 
conditions from prevailing. Over Ohio, except in the sections 
mentioned, the amount received varied considerably according 
to locality and ranged between 0.6 and 4.5 inches, being deficient 
at many stations and in excess at a few. The drought which 
had prevailed so largely in this State was broken by rains that 
occurred in the early part of the month, but conditions again 
became serious during the middle of the month in portions of the 
State, especially in the Muskingum Valley. At Youngstown, 
Ohio, the Republic Iron and Steel Company was compelled to 
suspend operations, owing to Crab Creek, the source of their 
water supply, going dry. The situation was relieved, however, 
by the heavy rains of the 24th and 25th. At Wooster, Wayne 
County, the total rainfall for the 124 days ending September 23 
was only 3.18 inches. The rainfall was very irregularly distrib- 
uted, both as to time and area, in West Virginia. In this 
State, while the number of rainy days was large, the major por- 
tion of the rainfall was received during the first half of the 
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month. In fact, after the 15th conditions became somewhat 
droughty. In the central and mountain sections of the State 
the amount of rain received during the month was somewhat 
in excess, while in the southern portion and in the section border- 
ing the Ohio River there was a considerable deficiency. 

During the first 9 days of the month rain fell practically 
every day in all parts of the district, except in Georgia, where it 
was not so frequent. The rains during this period were quite 
heavy in Kentucky, West Virginia, Pennsylvania, and in the 
States north of the Ohio River. Moderate to heavy rains 
occurred again generally on the 12th and 13th, the 18th to 20th, 
and from the 24th to the 28th. In the latter period they were 
quite heavy in Pennsylvania, and in portions of Illinois, Ohio, 
and Kentucky. In several of the eastern counties of Ohio wheat 
ground was badly washed by the heavy rains of the 24th. 
Thunderstorms were unusually frequent for September, occur- 
ring almost daily during the first decade and again in the period 
from the 23d to the 27th. Local damage from wind, rain, or 
lightning attending these storms was of frequent occurrence, 
and in some instances considerable in amount. There were 
many fatalities from lightning and many instances of property 
being destroyed from the same cause. These storms were par- 
ticularly numerous and destructive in Kentucky. 


DAMAGE FROM STORMS AND LIGHTNING. 


September 1.—A severe thunderstorm, attended by heavy 
rain, did considerable damage in Jefferson County (including 
Louisville), Ky.; several barns were struck by lightning and 
their contents destroyed. Several valuable horses and a number 
of head of valuable cattle were killed, and several people badly 
stunned by lightning. 

A violent wind and hailstorm did considerable damage in the 
eastern part of Henry County, Ky., on the same date. 

September 2.—There was considerable damage from excessive 
rains in the central portion of Kentucky, 20 head of cattle being 
drowned near Falmouth, as a result of a cloudburst when be- 
tween 4 and 5 inches of rain fell in less than one hour. 

A youth was killed by lightning near Williamsburg. 

September 6.—Lightning struck and destroyed a barn con- 
taining hay and farming implements near Owensboro, Ky. 

September 7.—Three persons were badly shocked in Hamilton 
a and a farmer was killed by lightning at Oakland 

ity, Ind. 

September 8.—A violent windstorm, with tornado charac- 
teristics, did minor damage near Golconda, III. 

A violent windstorm occurred near Lafayette, Ga., in the 
afternoon, doing considerable damage, especially to trees. 
During the storm a schoolhouse and four residences were de- 
stroyed by lightning. 

September 9.—A barn and contents were destroyed by light- 
ning in Shelby County, Ky. 

September 13.—Lightning struck and destroyed a large barn 
and its contents, the property of Mr. Henry Bachtold, near 
Newport, Ky.; loss, $15,000. Mr. Bachtold has had a remark- 
able experience with lightning. Both his residence and his 
barn have been burned twice within the past two years. . 

At Salvisa, Ky., a man who was carrying a crosscut saw on 
his shoulder was struck and instantly killed by lightning. The 
saw was bent double, and another man who was walking near 
was seriously injured by the bolt. 

A man was killed by lightning in Greenbrier County, W. Va. 

September 17.—During a heavy storm a bolt of lightni 
struck the Baptist Church at Ewing, Ky., setting fire to an 
partially destroying the building. 

September 19.—The residence of a young farmer living near 
Hillsboro, Henry County, Ky., was struck by lightning. The 
farmer was killed and his wife badly shocked. 

_ A violent wind, electric, and rain storm passed over a large por- 
tion of the Blue Grass region of Kentucky during the night of the 
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18-19th, doing a great deal of damage over a considerable area, 
especially in the vicinities of Lexington and Paris. The follow- 
ing ‘s areport bythe Weather Bureau official at Lexington, Ky.: 


Rain began in Lexington on the 18th at 7:30 p. m., and continued to 
6 a. m., of of the 19th, amounting to 1.32inch. From 8:45 a. m. to 2:45 p. m. 
of the 19th, 2.94 inches fell. During this period the duration of time in 
which precipitation was actually recorded was 14 hours 22 minutes, and the 
amount 4.26inches. From about 9 a. m. to 10:20 a. m. the rainfall was very 
heavy, the record being 2.11 inches in the hour and 20 minutes. The nearest 
similar records were 4.45 inches on June 26-27, 1898, for the period of 24 
hours, and 2.35 inches in 1 hour, 50 minutes on July 21-22, 1892. During 
the heavy rain on the morning of the 19th, the thunder was almost unceasing 
and the lightning intensely vivid. From 9 a. m. to 11 a. m. the clouds were 
so low and dense that artificial light was necessary in rooms naturally well 
lighted. This darkness, therefore, accentuated the brilliance of the light- 


ning. The damage from lightning was not severe in any one case, but in the 
aggregate of many cases was great. Over 1,000 telephones were rendered 
inoperative in the city, and several head of live stock in various sections of 
the county were killed. The most spectacular damage wastheinjury to the 
new statue of Henry Clay in the ——— cemetery, one of the hands and 
one of the legs being badly shattered. The old statue had been decapitated 
in a storm on July 22, 1903, and the new one had been put in place in the 
spring of this year. Storm sewers and natural water courses were quickly 
overflooded and the damage from the scouring of the rushing waters was 
very great, especially in all work of new construction. Portions of the main 
street of the city were under water from curb to curb for several hours. The 
electric plant of the power house of the street railway company was damaged 
to the extent that portions of the city were poorly lighted for several days. 


On the same date at Midway, Ky., a farm residence occupied 
by a Mr. Charles Bowman and family was struck by lightning 
and badly wrecked. The bed in which Mr. and Mrs. Bowman 
were sleeping was practically torn to pieces, the bedpost shat- 
tered into splinters, and holes burned in the mattress, yet they 
escaped without injury other than being rendered unconscious 
for atime by the shock. All the windows, chimneys, and two 
sides of the house were demolished and much of the furniture 
damaged. Two children, who occupied a bed near a stairway 
which was destroyed, were also uninjured. The escape of the 
entire family from instant death under the circumstances seemed 
almost miraculous. 

September 21.—Several tobacco and hay barns were struck 
and destroyed by lightning in Grant County, Ky. 

September 24.—Two residences were struck by lightning near 
Danville, Ky. The buildings were destroyed and several per- 
sons stunned, 1 person being seriously injured. Lightning 
also struck a barn at Rowletts, Ky., doing considerable damage 
to the building; also a valuable mule and several other farm 
animals were killed. There was some minor damage done in 
Louisville, Ky., by lightning the same day. 

September 25.—Lightning killed a valuable brood mare and 
several head of stock near Lexington, and a number of valuable 
horses, mules, and other stock near Lebanon, Ky., also many 
stacks of hay were burned. 

Lightning struck the residence of Mr. E. D. Bourne, coopera- 
tive observer at Taylorsville, Ky., doing considerable damage 
and performing many freaks, but fortunately not injuring any 
of the family. 

A cloudburst near Burnside did considerable damage to the 
Queen and Crescent Railway tracks and trestles in that vicinity. 

A man was killed by lightning at Donaldson, Tenn., while 
attending church services, and several others in the audience 
were badly stunned. 

At Lexington, Tenn., one man was killed by lightning and two 
badly injured under a tvee, where they had taken refuge from 
the storm. 

September 29.—The Baptist Church, a public school building, 
and the buildings of a lumber company were struck by lightning 
and all partially destroyed at Charleston, Tenn. 


ENGINEERING NOTES. 


A company has been organized to develop the water power of 
the Ocoee River in Polk County, Tenn. The project has been 
adequately financed and all the preliminaries, such as water 
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sites, rights of way, franchises, etc., have been secured and work 
will begin at once on the actual construction. The plans call for 
a power scheme which will provide 80,000 or more horsepower 
and will involve the expenditure of between $3,000,000 and 
$4,000,000. The power is to be converted into electric current 
and distributed to cities and towns in east Tennessee and north 
Georgia. 

The Ocoee River threads its way through Beans Mountain in 
Polk County, and, by means of dams and reservoirs, a fall of 
nearly 300 feet will be secured at one place. The plans as now 
drawn provide for two dam sites. One will be near Parksville 
and the other in the Little Frog Mountain near Ducktown. It 
is proposed to generate from 30,000 to 40,000 horsepower at each 
of these dams. 

A syndicate of New York capitalists recently paid $100,000 for 
the falls property at Cumberland Falls, Ky. It is the intention 
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of the company to install proper machinery at the falls for the 
purpose of developing electric power, which will be transmitted 
to various towns throughout southern Kentucky. 

An effort is being made to raise $10,000 by private subscri 
tion for the purpose of building a levee to protect West Hick- 
man, Ky. (situated on the Mississippi River), and the large fac- 
tories located there, from the high waters that come practically 
every spring, and which cause the plants to shut down for several 
weeks each year, throwing 500 or more men out of work during 
the time, besides doing a great deal of damage to property. 
More than half the money has been subscribed, and it is thought 
that the balance will be in a short time, and work begun and the 
levee completed in time for the spring high water of 1911. The 
levee when built will join with the government levee, which is a 
short distance below the city limits. 
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TABLE 1. 


- 


1 
4 
—Climatolop September Distr 
j 
| 
| 
New York. | 
ennsylvania. | 
Baldwin. Butler. ..., 
Claysville...............4@ Washingto 
Venango.. 
Greenville. .............9 Mercer..... al } 
Indiana................ 4 Indiana... | 
Ben's Run.............--| Pheasants.............} 
Buckhannon.............| Upshur. ..............! 
q Central Station ..........| Doddridge............ 
Charleston.............--| Kamawha.............| 
Green Sulphur Springs...) Summers. ...........- 
Fe 
Huntingdon ...........--| Cabell. 
Lewisburg. ............--| Greembrier............| 
Mannington. ..........-- 
Marlinton..............--| Pocahontas.........../ 
Morgantown...........-- 
Moundsville. ..........--| Marshall .............. 
New Cumberland........ 
New Martinsville. .......| Wetzel. ............... 
Nuttallburg. ..........--| 
Parkersburg ........----| 
Point Pleasant...........| Mason................| 
Fayette. 
Webster Springs..........| Webster............... 
Wellaburg. 
Ohio. 
Bellefontaine. ..........-| Logam. 
Bladensburg ...........--| 
Cambridge. ...........-.| Guernsey. ........-..- 
Canal Dover.............| Tusearawas.........-. 
| 
cod) 
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| | | 
| Temperature, in degrees Fahrenheit. Precipitation, in inches. | | Sky. | | 
| | 
Stations. Counties. ~ | Sc s | Observers. 
it. 
iti 
Ohio—Cont'd. 
«667.0 41 16 38 3.84 +0.95 1.22 06.0 13 15 13. sw. Dr. L. E. Davis. 
Gratiot§. ber 1,00 21 6.8 +03 8 5 #37 3.90 +1.4 0.9 O00 7 12 13 5 sw. W.B. Longstreth 
600/17) +13 6 46 15 33 3.79 +1.29 117 00 9 17 8 w. | W.F. Kenyon 
«ss Cc olumbiana . 1.135 18 62.6 —0.7 35 39 «3.29 + 0.64 163 9 13 M4 3 sw. Jos. E. Bentley 
54 1,060 4 65.1 + 0.4 8 45 7.29 +467 2.00 00 4 8 n. G. A. Katzenberger 
Highland............. 1,068 31 68.0 —0.4 &5 4 15 32 3.83 +1.17 06.98 6.0 7 #6 21 3 sw. Carey H. Roush. 
sources Lawrence.......... 575 27 71.5 +3.8 91 45 16 #33 2.90 + 0.21 06.9 060 7 9 6 sw. James Bull 
Jacksonburg............ 975 42 #+67.5 — 10 4 403.71 +111 69 O00 9 7 ne. Dr. J.B. 
Hardin 1015 — 2.7 8 5 3815 40'3.65 +1.40 1.0 60.0 18 13 9 8 w. N. 8. Marti 
Holmes 1,087 18 65.6 + 0.8 89 «65 40 107 40' 1.94 — 0.80 06.56 60 7 6 Geo. W. Nowels. 
Lancaster............ Fairfield .......... sos 15 6.0 —-05 8% 5 42 15 32 2.61 +048 1.10 6.0 10 1 9 5 sw. R.L. Renshaw. 
7| @@........| 91 «12 | 2.18 |........ 1.34 0.0 6 8 5 w. Miss Ruth Hoffman 
McConnelsville . Morgan «467.7 + 1.2 ss 66 4117 38 0.67 — 2.17 0.49 4 3 sw. C. H. Morris. 
Marietta Washington 627 © 606.6 +41 8 St 45 31 1.82 — 1.32 0.6 0.0) 8 13) 6) xn. Prof. T. D. Biseoe. 
0.9 9 5 438.10 4 «3.50 +046 1.03 60 8 13 12 5 sw. Dr. E. H. Raffensperger. 
Milfordton. ............. Knox 1,20 18 66.4 +14 88. 41 39 4.17 +1.50 10 06.0 ne. L. H. Burgess. 
Milligan§. .......... .. Perry 875 17 + 1.6 89 St 37) 10t 43¢ 1.44 — 06.77 0.49 0.0 6 13 12. 5 sw. V.C. Eveland. 
Millport. ........ ‘olumbiana . 1145 18 64.2 +0.4 «15 37) «55.08 + 2.67 1.65) 0.0 10 11 #17) 2 sw. G. F. Copeland. 
Nellie a0 10) (666.8 + 1.6 6 68 38 15 41° 3.37 + 0.97 0.82) 9'20' w. Miss Ethel L. G ‘ 
New Alezandria.........| Jeflerson............ 1,060 2 67.2 +18 2 68 41 16 39 4.65 + 1.98 60 6 17 4 9 e@. Mrs. Mary K. Pennell ‘ 
1,100 18 64.4 —0.9 87 & 38 15 26 4.00 + 1.48 1.73) 06.0 8 19 5&5 6 nw. Clayton 1. 
New Waterford . Columbiana 10653 6 646 +0.8 5 36 «15 4.08 + 1.61 ...... 0.0 8 8 sw. Sam. C. Scott. 
Ohio State U niversity . Franklin....... 757 27 + 1.7 so. 42° 3% 3.55 +0.97 0.89 0.0 8 8 M Prof. H. C. Lord. 
Pataskala.............. -| Licking............--| 907/18!) 89 «65 41 15 34 4.064 +1.25 164 6.0 13 8 19 3 sw. J. N. Ridenour 
Muskingum......... 10088 1 6.4 +10 0 23 42 209 34 #1.67 — 0.78 1.009 0.0 6 4°13) 3. sw. L.C. Burckholter. 
Plattsburg............... Clarke.......... 1180 17) 66.4) — 0.7 8 «65 43°15 4.19 +1.73 0.0' 9 10 17| 3 w F. Stewart. 
Portamouth.............. 527 79 68.3 + 41.5 8 St 4 16 72 3.94 1.25 1.57| 0.0,10'13 5 Dr. H. A. Schirrmann. 
Shenandoah§.. Richland £90013) C4 0.0 4 40 4.93 + 2.10 0.92 11 10 18 2 ne T. B. Arnett. 
Sidney.........:... Shelby.... 985 27) 67.2' + 1.2 91 5 43 15 37 5.27 + 2.25 1.60 00 11 12) sw Hamline B. Blake. 
Peery..... 1,080) 11) 67.9) + 0.4 5 4 39:«211.70 O51 6.0 7 | Miss M. W. C. Sheridan I 
Summerfield............-.| Noble........... 9 5 38 | 41 | 2.24 )........ 0.61, 6<.0 11 W sw H. R. MeC F 
606 90 23 42 17 #364 06.59 —1.11 06.35 00 2 0 6 D. D. Thom P 
Urbana Champaign ous 1,031 40 67.0 + 1.7 40 15 41 6.25 + 3.06 1.28) 0.0 11 Prof. J. H. ‘Williams. 
Trumb 21 “4.0 — 0.2 89 «65 36 41> 5.34 + 2.40 3.05 0.0 8 10 11) sw M. D. McCorkle. 
8.0 0.6 92 «12 43 #17 3S 3.61 + 1.13 0.91 00 0 9 Herrmann A. Lorbach. s 
Way nesville_. Warren. .... 700 +0.4 89 36" 2.51 + 0.02 1.08) 9 1 Charles Michener. Ss 
Wooster Gi & 34 (10 — 0.79 1.78) 0.0 7 16 6 8 nw. Experiment Station. 8 
Youngstown .............. Mahoning. .......... .... 665 3.77 2.00) 0.0) 1 °=17 G. R. Patton. 8 
irginia, 
Big Stone Gap........... 8 46 #16 2.64 0.21 06 060 9 6 BR 3 w John W. Fox, sr. T 
Blacksburg. .............| Montgomery.......... 2,170 19 6.0 +0.6 2 360 — 0.95 1.00) 9) 4 M w. | Agricultural Exp. Station. T 
Burksgarden............ Tazewell... 8,200) 18) 61.7) +13 79) 32. 18 «37 | 2.97 0.64 £6.75; 00 7 1 4 w . H. Greever. 
Elk Knob... 8 868 S| 3.11 )........ 60 W 4 sw Henry Nicoll. Ww 
Ivanhoe™*§. ............ Wythe 2.028 6 65.8 82 6 42 | 3 | 1.88 |........ 0.65; 0.0 16 18 10 2 w Miss Alice G. Jewett. Ww 
Lebanon. Russell. ....... 2,131 .... 68.2 86 8f 17 | 3.17 |........ 0.70; 0.0 9 16 7 sw R. W. Swain. Y 
Smyth......... 2,224 15 65.2 + 0.2 8 2 39 18 40 2.94 +0.0% 0.66) 06.0 12 188 1 S. W'n State Hospital. 
Speers Ferry§§...........| Seott. MOY 5.35 + 1.77 1.80) 0.0 Mrs. L. E. Venable. Be 
ytheville............... 2,203 17 67.0 + 3.4 % 41 17 31 3.85 + 0.56 | 2.54) 0.0 U. 8. Weather Bureau. Be 
North Carolina. | Be 
Andrews............ . Cherokee --| 1,800 72.@1. 1.18) 8 10 2 O n. | J.D. Link. Bi 
Asheville 2,250 31 67.6 1.52 — 1.52 0.70| 5 22.3) mw. U.S. Weather Bureau. Ce 
Banners Elk..... .. Watauga. 3.750 2 61.6 1.19 4 18 6 Ww. T. L. Lowe. Cs 
Brevard. ........ Transylvania 2,230 9 68.8 3.20 00 12/14 4 | W.E. Breese. Ca 
Cullowhee. .............. Jackson...... 2,100 .... 70.4 1.12 6.0/'12 15 10 5.) ow. F. H. Brown. 
Hendersonville . ...«» Henderson. ..... 2.167 4 68.6 3.49 — 0.51 0.90 0.0/11 17 122) 1 T. W. Valentine Eu 
Maeom.......... . 3,670 63.0 5.36 — 0.29, 1.30 0.0/12 7 21 2 se. T.G. Harbison Fa 
Hot Springs. ........... Madison .... 1,326 12) 714 1.12 06.0'13 13 15 2 > w. | P.A. Garner. Fa 
Madison..... 1,646 9 70.2 2.73 |........| 1.48 | ]..../....].. We Fr: 
Rock House.............. Macom...... 3,100 18 66.2 28 5.77 — 0.88 1.46) 0.0 14 10 16 4 B.C. Hawkins. Hi 
Haywood............. 2,756 16 66.6 1.91 — 0.73 0.33 0.0 16 17 5 ne. J.C. L. Gudger 
seorgia. | | rv 
Diamond ................| Gilmer........... 2,020 | 20 70.0. 29° 2.27 — 2.42/1.00 06.0, 5 Mi 5 ...... R. A. Kimze Lei 
La Fayette, Waller... M1) 73.0 8/14 10| nw. Ralph A. Snow. 
d ma. } | | 
Bridgeport............... 1.47 |— 1.54 | 0.75 | 7 6 13 e. | R.L. Moore. Lo 
573 28 «(77.4 +48 Tt 53 I8t 38 2.67 — 0.0) 8 17 11 me. Ernest A. Carriger Ma 
Lauderdale... 563 77.0 +40 92 8 57 17 27/ 1.54 — 1.88 1.00, 0.0) 5/17 e. Robt. E. Coburn Ma 
93 7t 52 17 32 2.12)........ 0.0) 6 12. 5 13 sw. | Long. Mic 
873 16) +13 95 22) 52 33 2.64 — 0.97 1.40) 0.0) 7 20 10, O nw. Albert Klish. Mo 
Riverton................., 360/13) 98 2 47 19 43 161 — 194/106) 06.0) 7/17 4 e. Ernie J. Moore Ow 
652 74.4 +26 9 48 18 35 3.66 +015 0.99 0.0 11 6 8 16 nw. | Miss Irene Caldwell Ow 
Tuscumbia. Colbert. 92) 8 18t 36 1.74 |= 1.40 | 0.80 | 0.0/6 3 11 Samuel Moore 
nessee. | | | | | 
Ashwood. ............... 725 31 74.6 +40 93 22t 50 17 34 2.30 -1.32 1.70 00 5) 4 15 11 s Mrs. J. W. Fleming. Rie 
cn 880 2% 748 4+3.1 OF 22 46 18 46 0.98 —2.12 0.35 0.0 8 10 15|' 5 G. L. Williams St. 
500 2% 75.2 + 4.2 50 16 41 2.05 — 1.25 0.51 8\ne. E.C. Pic ng. Ta 
0c 65 0 75.5 +3.0 16 2.85 |— 0.37, 0.0) 6) O's J. F. Ruffin. Ww 
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TABLE 1.—Climatological data for September, 1910. District No. 3—Continued. 


, 1, 2, 3, ete. 


the next 


of 


* Precipitation included in that 


etc., indicate, respectivel 


perature extremes are from observed readings of the dry bulb 


Separate dates of falls not recorded. 


Data are from standard instruments not 
Precipitation for the 24 hours ending on the morning when it is measured. 
Precipitation is less than 0.01 inch rain or melted snow. 


Instruments are read in the m 
Estimated by observer. 


Counties. 
Jennings............. 
Jartholomew ........ 
or ee 
bullivam . 
funtington.......... 
26600602 
‘ippecanoe .......... 
luntington.......... 
veces 
ts 
ashington........... 
rowmtein 
witzerland.......... 
Namilton............ 
hampaign........... 
y 
hampaign........... 
| 
Ca 
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TaB.E 2.—Daily precipitation for September, 1910. District No. 8, Ohio Valley. 
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New Martinsville. 
Nuttallburg...... 
Parkersburg. 


Day of month. 
Stations. River basins. 
3 6 8 9/10/11 15 16/17 18) 19 20 21 
New York 
Allegheny........... 68.52. 6.12 
Franklinville........... -50 .51 . 3.29 
Denver Dam||! Ohi .07| .301.16 .08....| .O8....; OM . 5.36 
-711.00 | §.89 
Claysville............. .18. 3.74 
Conflue 061.30. 4.54 
Davis Islan -75 .82. 5.08 
Derry Station .33 3.52 
Franklin...... - 501.04 . 4.84 
Freeport} || . -052.20 . 6.47 
Greensboro} || -70 .70. 4.72 
Greensburg .57 .15 3.94 
Greenville -02 . 75) 5.35 
Grove City -251.30 . 6.28 
Herrs Island . . -64 .52. 5.28 
.60 . 4.79 
Johnstown............. 4.79 
Lock No. 55 . 25) . 5. 63 
.08 . 4.83 
Parkers Landing||||..... 6. 08 
-62 .43 5.50 
Saegerstown........... 4.05 
Saltsburg| || . 742.86 . 6.41 
Springdalell Allegheny........... | .04 .05 .601.27 . 4.54 
.65 .061.43 .30. 4.07 
| Allegheny...........| T.|....| .36.... 2.92 
West Newton Youghiogheny...... | .36 .06 .48 .44 .64 .04 .58....|.70 .02 T. T. | Ti 4,06 
Grantsville............. 2.90 
est Virginia 
Bluefield... ... .. Great Kanawha.... .35 3.53 
Brandonville} || . Monongahela........ 2.00 .80. 4% 
"Little 1.30 . 2.46 
Central Station........ Middle Island Creek .78 .061.23 .03 .79 . . 4.04 
Little Kanawha..... 1.15 ....| . 3.04 
| Big Sandy........... ¢ 41 .23 2.86 
75.... 2.00 .33 . .| 471 
Green Sulphur Springs. Great Kanawha.....1.16 T. 1.24 .21 .03 T.).... .35 5.48 
.18 .02 .40 .90. . 3.36 
| Guyandotte......... 1.30 T. 1.20 .75 | 4,84 
Monongahela........ 1.36 .14 .42 .11 5.16 
| Great Kanawha......... .04 .151.07 1,92 
Mannington............|.... d 4.98 
Marlington............. 1.35 | 3.08 
Morgantown........... 3. 34 
Moundaville............ Ohi .| 8.20 
New Cumberland......|.... . 4.75 
| 2.22 
3.29 
-| 1.58 
. 2.18 
4.27 
5.46 
0.50 
3.11 


Point Ohio 


Great 


wee 


19 


T.|. 
T. 1.19 .05 
96 


SRSSazes 


Cambridge.............' Muskingum.........! . 
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Day of month. 
5 6 8/9 ou 13 4 15 «16 22 25 28 2% 

Ohio—Cont’d. | fe & 

| Great Miami........ 301.05 .08 -252.00....| .76 .04 | .35 .04 .41 7.29 

Killbuck | 1.94 
Lancaster 30 | 2.61 
Lawshe 2.18 
MeConnelsville 0. 67 
Marietta 1.82 

Obio State University..| Saioto...............| .20 3.55 
6.94 
4.19 
021.56....|. 3.94 
Shenandoah............ .70 4.93 

d 5.27 

.04 .36 1.70 

. .02 .601. 98 6.49 

61 2.24 

0.59 

T. | 6.25 

-| 88.77. 5.34 

. 3.61 

2.51 

Y $01.38. 

Burkes Garden......... -64 2.97 

1 - 2.17 

.301.12 6.13 

5.35 

3.85 

North Carolina. 
3.52 
Asheville 1.52 
Banners Elk | 4.78 
Brevard....... 7.29 
Bryson 2.23 
Cullowhee. | 3.07 
Hendersonville 3.49 
Highlands... 5.36 
Hot Springs... 3.61 
4000000006000 Great Kanawha..... 42.04. 2.38 

Savannah........... .03 . 5.77 
‘enmesse............ 1.91 
Tennessee........... 1.00 2.27 

| | 
Tennessee. || | 


] 
] 
] 
I 
I 
§ 
§ 
§ 
§ 
1 
\ 
4 
A 
B 
B 
B 
B 
B 
B 
Cc 
E 
E 
E 
F 
F 


F 
G 
H 
H 
Ir 
li 
Le 
Li 
Li 
M 
M 
M 
M 
Or 
Os 
Ps 
Pi 
Ri 
; St 
Se 
Sh 
Sh 
Ta 
Wi 
Wi 
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Day of month. 
13 16 17 | 18 19 20) 21 | | 96 | 98 | | | | 

Bird's Bri 4.92 
City) 4.69 
Carth 2.05 
Cedar Hi 2.85 
3.01 
Center Point 3.50 
2.70 
Chattanooga...........|...- 1.89 
1.81 
4.00 
2.52 
2.02 
1.81 
114 
5. 88 
3.08 
1.14 
Hall 1,45 
2.55 
Hohenwald 1.80 
3. 31 
Jefferson City........../.... 2.71 
Johnson 3. 93 
Johnsonville... 3. 38 
Kingston} || 2.28 
Loudon}. .............| Tennessee. .......... $41.06,....| .17)....| ass 2. 89 
MeMinnville.. | T. 2.00 .06 .18.... .18 3.15 
Maryville............... | Temnessee........... T.|....| 66 .63 .60 T.|....|....| 2.50 
Rogersville] d 2.80 
3. 83 
3.82 
0.45 
Springville 3.25 
Tazewell 6.27 
Tullahoma... 1,27 
Walling}}||.. 3.47 
Waynesboro. 3. 66 
Wildersville. . 3. 63 
Worsham|||.. 0.75 

Kentucky 

Anchorage.............. .56 .05 4.75 
do ‘ | 63). 2. 26 
5.24 
| 7.87 
5.09 
5. 02 
2.43 
High 8.55 
1.03 
Leitchfield . | 4.92 
5,02 
Middlesboro............ 1.30 5.15 
Mount Sterling||||. meted 7.95 
4.60 
Pactucab | T. | | 1.20 
St. ska 40 .501.60.... T. .10 T. 50 
Licking . T.| T.| T.| Te | Te 07 3.48 
Williamsburg. “Cumberland... ... 83 110.....| .57 T.| .77 . 191. | Bers 7.18 
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A 35 .06 .421.18 T. 1.33 6.11 
Columbus.............. East Fork, walle .| 31] .07 .72 3.54 
Farmliand.............. West Fork, White...1.20 .60 . 9.39 
Greenfield.............. East Fork, White... T. .... . . ,651.02. 5.51 
Huntington............ .35....| 5. 66 
Indianapolis ....... West Fork, T.| «86 | 3.36 
Mount Vernon ES 4.28 
~ -| .@ 4.70 
Princeton. . oe 7.13 
Rochester 6.46 
Salamonia 4.92 

3.51 
Goleonda..... ... Ohio 1.69 
Hoopeston.... Wabash 5.12 
McLeansboroll Ohio 5.03 
Martinaville.. Wabash 2.30 
Mt we 9. 16 
New Burns Ohio... 1.70 
Palestine... 
do . T.. 06.12 .40. .82 . -06 .48 . 4.57 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
23 
25. 
26 
27 
28 
29 
30 
31, 
M: 
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| | sense nesas Bases susan: g | 5 | eases 99682 


“Maz. Min 
74 
78 
82 
81 
85 
82 
82 
87 
74 
70 
81 
85 
65 
68 
69 
77 
82 
8&5 
79 
79 
79 
81 
| 71 
71 
70 
74 
67 
70 
76 
80 
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69 
62 
68 

68 
70 
68 
65 
67 
63 
50 
49 
67 
66 
59 
48 
48 
48 
59 
65 
64 
56 
60 
67 
61 
59 
59 
44 
48 
47 

57.5 78.8 59.3 76.8 55.0 


| 
Max. Min. Max. Min. 
62 
57 
65 
68 
69 


78 
79 
71 
72 
71 
72 
67 
71 
73 
77 
75.9 


| 
| 


Min, Max. Min, Max. Min, 


| 
| 


79 
75 
77 
77 
75 
78 
76 
76 
74 
67 
6s 
71 
75 
77 
59.6 75.8 52.8 


| 


. Min. Max. 
81.6 62.9 | 76.5 


| 


Min. Max. 
69 
62 
65 
67 
66 
72 
67 
67 
64 
58 
60 
62 
63 
67 
54 
46 
48 
4s 
51 
7 
61 
59 
60 
57 
62 
58 
60 
62 
55 
57 


| 


‘Min. Max 
67 
63 
64 
67 
68 
3 
66 
66 
66 
58 
61 
59 
“ 
7 
50 
60 
59 
59 
55 
57 
60 
64 
57 
59 
49 
49 
50 
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TABLE 3.—Mazimum and minimum lemperatures at selected stations, Se plember, 1910. District No. 3—Continued. 


4 
5 
3 


= 
Max. Min. Max. Min. Max. Min. Mes.| 


SSSSSB SSSSS 2222S 


. Max. Min. 


nes 88.6 61.2 88.3 00.2 83.6 | 57.5 78.1 61.0 81.4 62.7 84.2 | 58.1 85.3 59.8 81.8 58.8 


i 
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Climatological Data for September, 1910. 


DISTRICT No. 4, 


LAKE REGION. 


Prof. Henry J. Cox, District Editor. 
D. Curnsertson, Forecast Official, temporarily in charge. 


GENERAL SUMMARY. 

The month of September, 1910, in Climatological District 
No. 4 was generally pleasant throughout. As compared with 
September of 1909, the temperature conditions were somewhat 
similar except in the Ohio portion of the district, where the 
mean temperature of the present year was nearly normal, ex- 
ceeding that of 1909 by about 2°. 

In most sections the amounts of precipitation received in 1910 
contrast markedly with those of the same month of the previous 
year. The abundant rainfall in the watershed of Lake Cham- 
plain effectually relieved the serious situation in which users of 
water power in that section have been placed for several months 
due to the low stages of the streams. In the western Lake 
Superior region, where the precipitation for the month was 
below the normal, the levels of the streams continued consider- 
ably lower than the averages for this season of the year. 

The following table of averages summarizes the main features 
of meteorological interest in the various portions of the district: 


Mean. 
3 Number of days. 
: 
Portions of States lying within 

8 

| Aide loldislé 
54.9 + 0.1 | 3.76 — 0 7 10 10/10. ne. 
($8.8 — +112) 0 7 1) 7) 8) ow. 
+ 0.6 | 3.00 + 0.88) 9/12! 7) 11| ow. 
64.4 1.0 401 10 13) 6 ne. 
Upped 55.3 — 0.6 2.53 —1.04, 0 8 15 6 9 sw. 
Lower Michigan.................. 60.0 — 1.5 2.92 0.00) 0 8 13) 7/10) sw. 
65.0 0.0 496 +236 0 10 14 8 sw. 
63.2 0.8 2.57 0.95 0 11 10 9 s. 
59.0 — 1.4 3.02 +036 0 10 13> 8 sw. 
56.8 —15 5458 +145 0 12 1 7 

TEMPERATURE. 


The mean temperature was slightly above the average for the 
season over the region to the northwest of Lake Superior, the 
extreme southwestern shore of Lake Michigan, the northern and 
western counties of the Ohio portion of the district, and in local- 
ities of New York State; elsewhere there was a deficiency of tem- 
perature, but the mean departures did not, as a rule, exceed —2°. 

The month opened with temperatures slightly below the 
normal, but warm weather set in over the middle and eastern 
portions of the district on the 3d, and became general by the 
5th. The maximum heat of the month occurred at most sta- 
tions in the middle and western portions during this period, 
which continued until the 9th, when, in advance of a high 
pressure area of considerable magnitude, a cool wave over- 
spread the district. Cool weather continued until the 13th in 
the extreme west, and until the 25th in the New York and Ver- 
mont sections, with the exception of the 12th, when several sta- 
tions in the eastern portion of the district reported the highest 
temperatures of the month. This single day of high tempera- 
tures from Ohio eastward was due to the rapid passage across the 
district of a trough of low barometric pressure. Warm weather 
set in over the western portions on the 14th, and gradually ex- 
tended eastward, becoming general by the close of the month. 

But few frosts occurred, and no damage of consequence was 
reported, except in the extreme northeastern sections. In 
localities of this part of the district the frosts of the 15th, 22d, 
23d, and 29th injured late vegetables, especially those growing 
‘1 low places. In Vermont, considerable protection from frost 


was afforded by the valley fogs which prevailed during the 
nights of the latter part ofthe month. Reliable reports state 
that in the vicinity of Sandusky, Ohio, pear and apple trees 
freely blossomed during September, and strawberries bore a 
second crop of fruit. 

PRECIPITATION. 

With the exception of the Lake Superior region, the Lower 
Michigan Peninsula, and the Pennsylvania area, the precipita- 
tion averaged about 1.25 inch above the normal, the departure 
ranging from +0.36 inch in the New York State portion of the 
district to +2.36 inches over the Ohio section. In Lower 
Michigan, while the average for the peninsula, as a whole, 
showed normal conditions, there was geographically an irregular 
distribution of rainfall. Over the northern counties nearly 
normal rainfall occurred, the central tiers of counties suffered a 
deficiency of slightly more than 0.50 inch, while over the south- 
ern portions an excess of about 0.25 inch occurred. 

In point of time the precipitation was well distributed 
throughout the district, although the greater amounts fell gen- 
erally during the first half of the month. The rainy periods 


during the first and third decades were the most extensive, . 


covering from 6 to 8 days each in most portions of the district, 
while at about equal intervals between these times there were 
two shorter periods of from 1 to 2 days each on which showers 
prevailed. 

The heaviest precipitation fell in the region to the south of 
Lake Erie, where a number of stations reported 24-hour falls of 
more than 2 inches. However, the greatest 24-hour fall re- 
corded at any station was 4.21 inches, at Menasha, Wis., on 
on the 5th. The abundant rainfall in northern Ohio broke the 
drought which has prevailed there for several months. The 
following report to the Columbus Evening Dispatch from Fre- 
mont, Ohio, indicates the value of the September rains: | 


Asauerkraut famine, which was threatened the first of the month, has been 
averted by the heavy rains of the last few weeks. Cabbage, which was sell- 
ing at $10 a ton during the dry spell, has dropped to $3 a ton, and is plentiful 
at that price. All plants of this city, which is the American sauerkraut 
center, are working over time. 


MISCELLANEOUS. 


Severe local storms.—The number of severe local storms was 
not nearly so great as during the month of August. A series of 
thunderstorms, however, occurred over the Vermont portions of 
the district during the closing days of the month. These dis- 
turbances caused considerable damage locally. In a number of 
instances buildings and haystacks were set on fire by lightning 
and destroyed. Roads in many places were washed out and 
telephone and electric light service was interrupted to a marked 
extent. 

Fogs.—Fogs were rather more prevalent than usual over 
northern Indiana, and the region of western Lake Erie and 
southern Lake Huron. No serious interruption of navigation 
occurred as a consequence, however, and no casualities were 
reported. 

Brilliant meteor.—The following description of a meteor of 
more than ordinary brilliancy observed at Fremont, Ohio, was 
furnished by Mr. J. Warren Smith, Section Director, Columbus, 
Ohio: 

On the evening of September 3 one of the largest meteors ever seen in the 
vicinity of Fremont traveled across the northern sky from east to west, its 
motion being unusually slow. It was bright bluein color. When about 30° 
above the western horizon it broke into many pieces, the effect being that of 
a mighty sky rocket exploding in the air. Each of the score or more of pieces 
tes the vivid blue color of the original body, until it disappe close 
to the western horizon. From the northwestern part of the county word 
comes that a heavy report was heard when the meteor burst.—F'remont 
Daily News. 


* 
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‘Taste 1.—Climatological ‘data for Seplember, 1910. District No. 4, Lake Region. 
| | Temperature, tn degrees Fahrenheit | Sky. 


Date. 


. St. Louis 1,133 30 56.6) — 11 78 «30 34/12 35 4. 0.65 1.710 
Stephene Mine. 1,500] 3) 53.2 86) 7| 27/12) 45 3.37 is | Oliver irom Mining Co. 
Two 614 16 56.8) +06 2) 9 38/3.30/- 1.26 1.20 00) 7) | 4 ne. George W. Watts. 
St. 1,40 16 55.3) +09 85) 7) 29) 10F 44) 3.83 0.62 1.17) OO) 8) 9) 10) sw | Oliver Iron Mining Co 
Appleton ..... Outagamie 795 11 60.6 1.5) St 41) 33) 6.12 3. hiede 
Ceeil | 804 8| 38/22 36) 1.60; 0.0| 6/12/14! 4| sw. | Louis W. Schmid 
Calumet....... $00 16 586 — 3.2) 83) 40 16F 4.26/14 1.06 1.42) 0.0) 10) sw ! 
1,000 15| 1.6) 7 | 7H 25/15 39/230 1.26 0.60 6\s. | CalvinT. Ri 
Florence Phorence 9 | 667) 17) 34) 40) 1.78 149/081) OG) 5) 18) 7) Fred 8. Evans. 
Fond du Lac Fond du Lae...... 529-13 7) 35/28 36/163 1.27 0.49, 0.0) 7/15, 7| me. | Geo. W. Marsh ‘ 
Grand River Locks. ... Marquette. ........ | 8&7 40 4.78 |+ 6.92 1.32, 7/19) 4/8 Jerry Py ‘ 
Green Bay Brow. 7) 43) 9 189, 00/10) sw. | US Weather B 
Iron River ...............| Bayfield 1,006 87.3)... 7H 32/12 3813.43) 00| | ‘ 
Menasha 74 way ..| 7.13 i+ 4.06 4.21. 0.0 7) 2) 8! Georse Lups. 
Menominee Falls.........| Waukesha. ........... 1) 87) 98 | OO) 6/17, ne. ( 
14| 15 asl sia ne. | eather Bureau. a. ] 
50019, — 22) 82) 7) 40/28 23/498 + 252) 00) Pape 1 
Port Washington. ....... Onaubee | it) 19) St 43 8t 30 2% 077,672 00) 7/18) | Richard 
3) 61.6 -—2.7) 86) 8) 42/28 33/ 1.47 2.17 048) 6.0) 7/17) 6) 7 D 
Fond du Lac.......... | 82) 7) OF 5.95 al aioe aniel Davis. I 
Sheboygan. .............| Sheboygan........... 88112) — 22) 82 8) 40/13 32 3.41 +031 Tis | | 
600) 12 87.4 24 8) 41/29 284.54 117) 00) 9) 14/10) 6) ne Do J 
aupaca........ 857 14) 7) + 2.79 1.80 | 710) 5/15 sw. | James H. Flags I 
Chie | | | 
hi 40 65.2 + 6.6 83 8 49 | 27 4 3.90 + 0. 88 1.41 | 6.6 | 9 12 7) 11) sw. | U.S. Weather Bureau. 
DeKalb. 874/14] 61.0/;—1.7| 2t 38) 368 I 
South Bend... +| Bt. Joseph. 730/17 | 1.8) 42) 18) 38 | 3.98) 0.0/17|12| | Henry H. Swaim 
Calumet... Houghton 22| 80) 7 5| | Dr. 5. 8. ( 
600) 548 78 «7 00 s |U.P. Experiment Station. ( 
612 74, 8 00/11! John Nolen. I 
Ontonagon. . 7 8! |} Lis U. 8. Bureau. 
Grand Marals............| Alger. .....-.... 7 | 7 ool low. | I 
Houghton . 8 7 0.0 10) Lena Trucdell 
Humboldt ...............| Marquette. .......... 78 | it 00 | 12, 7/11) w. | U.S. Weather Bureau. 
Iron Mountain......... | Dickinson. .......... 81 177 5 3 iw. | D., 8.8. & A. Ry. 
Iron River. dun 7 0.0 21) 4) Chapin Mining Co 
.6 |. 82, 7 0 10 22 ‘| Laing. 
Ishpemin "536 0 5 | 19 | 4/7) 8. | Pro of. J V. Brennan. s 
Marquette. ..............| 734 |30| 72| 7 32 | Herman Johnson. 
Menominee. ........... Menominee . 58111 | 58.8|—0.8| 77! 8 | 0.0 12 | sw. | U.S. Weather Bureau. 
Newberry ............. 773 | 8\... Se | | CON. Ry. 
St. Ignace. .............| Mackinac... 593 20 +05) 35 0.95) 6.0) 19) \ 
Watersmeet... Gogebic..... i} 7] 30 0.0/10/10| | BN 
eons Alger oe 13) 54.2) -0.6) 77/15) 28 6.20 06.0) 0 12 Ry 
Michigen— ppewa 4 «(16 41 0.66 | 0.0 | 4| 13 | ee. 
Ade Peninsula. | I 
770 32| 64.3 —0.8| 3t 10t 00) 7) 
Gratiot. 7023 86 5& 37 1 39 2.90 —0.50/1.00 00, 9/4 5/11) sw. | P.M. 
Alpena......... 609 37 82.8 40/14 30) 4.06 + 1.28) 8/10 sw. . M. Smit 
Ann Washtenaw . .... 990 | 30) 06) 85) 5) 39/10 2:95 +018 0.75 0.0 8 12/1) 7 | ay of 
4 508 8 8 30/22 40/198 — 0.93 0.85) 0.0 1 a3 | ow. | 
Battle Creek Calhoun | 822/26) 624) 1.4) 82) 7 2 0.85) OO) | | ow. | Wm. 
Big Rapids. 14) 22) 7) 10 39 | 3:30 O07 | LOL | 18| 2/10| aw. | Charles Gay. 
ave... 1 See 1.30, 7/21) 0) ne. | Michigan Central R. R. 
| 610) 32) 688) 1.9) 77) 8) 42119 27/211 1.26 0.0) 4|i6| 5| nw, | Pere arquette R. R. } 


Stations. | Counties. Observers. a. 
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Precipitation, in inches. 


City of Charlotte. 

E. A. Bouchard. 

David Woodward. 
Lake Shore & Mich. So. Ry. 
Dr. W. N. Armstrong. 
G. R.’Mus. Power Co. 
U. 8. Weather Bureau. 
Grand Trunk Ry. 
Detroit & Mackinac Ry. 
John Gilmore. 

Wm. L. Fisher. 

Capt. Geo. Morency. 
H. H. Hutchins. 
Michigan Central R. R. 
Geo. R. Smith. 

U. 8. Weather Bureau. 
U. 8. Weather Bureau. 
Joseph W. Morris. 
Menzo Conklin. 

Dr. Oscar Palmer. 
Pore Marquette R. R. 


Dr. D. W. Mitchell. 
Pere Marquette R. R. 
C. F. Leipprandt. 
A.D Jarmo. 
Prof. C. L. Herron. 
City of Holland. 


William Bice. 
Kalamazoo Asylum. 

U. 8. Weather Bureau. 
State Board of Health. 
pom Home. 

Pere Marquette R. R. 
John W. Nichoson. 
ane Rapids & Ind. Ry. 


R.R. 


0. 
Gerard A. Whitbeck. 
George J. Tripp. 
Water Works. 
Pere Marquette R. R. 
Grand Rapids & Ind. Ry. 
E. O. Ladd 


Prof. G. A. ‘Knapp. 

& Mackinac Ry. 

Dr. B. L. Bates. 

Owosso Sugar Co. 


Grand Rapids & Ind. Ry. 
Pere Marquette R. R. 


. Fred W. Shaw. 
...| Pere Marquette R. R. 
| U. 8. Weather Bureau. 


Pere Marquette R. R. 
State Forestry Com. 
Postmaster. 

Robert B. Hudson. 
Rev. N. Wilhelm. 
City of St. Joseph. 
Pere Marquette R. R. 


- | John Wallington. 


Mrs. M. E. De Diemar. 


| City of Stanton. 


Dr. J. S. Caulkins. 
Grand Rapids & Ind. Ry. 
Pere Marquette R. R. 


T. C. Mathews. 
Orin J. Bemiss. 


Prof. C. R. Olin. 

J. W. Powell. 

G. C. Housekeeper. 
James R. Hopley. 

U. 8S. Weather Bureau. 
Rev. F. L. Odenbach, 8. J. 
E. L. Ransom. 

John F. Heilshorn. 
Dr. E. A. Moser. 

E. Stanley Thomas. 
Charles Stutzman. 


Miss Ollie De Long. 
F. W. Clark. 

G. L. Laser. 

A. C, Senter. 

Miss Lillian Grothaus. 


| 
| 
| 


TABLE 1.—Climatological data for September, 1910. District No. 4—Continued. | 
|g g | sits 
| is jis 8 | 
| A | A & 224 
Michigan—Lower Penin- | | | | | | | | ' 
sula—Cont’d. 
Cheboygan..............| Cheboygan...........| 611 | 20| 45. 10) 16) 
Clinton .................-| Lemawee.............-| 830] 20] 64. 15 | 10 
Durand..............----| Shiawagsee............| 709} 3 | 
730 | 21 
Allegan..............-| 665 1 | 
1,387 5 | 
Gladwin 14 | 
Grand Haven............| Ottawa. 628 | 29 | 
Grand Rapids. ..........| Kent..............-.--| 707 21 | 
635 | 22 60.5 | — 0.7 84 38 18 | 36 16 10 s. 
. Clare. 1,180 | 17] 58.2 | — 0.4) 89) 39) 11 | 40 18 | 9 | sw. 
Aleona................| 616} 26| 568|—26)| 83 38 | 14 | 34 13 5 | sw. | 
Hayes. 620] 20 nw. | : 
Highland ..............--| Oakland............--| 830 | 18 |... 
| 6 | sw. | City of Jackson 
Bt. 667 | 21] 9 | nw. | 
Kalamazoo.... .....| Kalamazoo.........--| 955 | 34 | 12} se. | 
820 | 46 | 13s. 
— |i 14 | sw. 
Luther 1,028 | 0 | 10 | w. 
Mackinaw. .............-| Cheboygan..........-| 592 | 14) nw. 
1,121 | 14 10 | e. 
Manistee...............--| Manistee............--| 600) 13] i= 5 | sw. 
Midland Midland 608 | 11 | | 6 | n. 
Lemawee.............-| 3 | | 6| 13 | | aw. | 
Mount Clemens........-.| Macomb............-.| 615 | 10}.. 10) 12 | e. 
Mount Pleasant........--| Isabella.............--| 826) 11 | 3 | 20 w. | 
Muskegon. .............-| Muskegon. ...........| 587 | 5 15 13 | w. 
Old Mission............++ 858 | 16 | 7/1 Siw. | 
984 | 20 | 9 | 19) | 
Presque Isle.......,...| 826) 7 3 4| 17 | sw. | 
760 | 20 | Il | s. 
Owosso. Shiawassee........... 731 | 13 | 9 | 13} 7 | sw. 
Petoskey.............-.+-| Emmet.............--| 8 | 15 12 | sw. 
Port Huron............--| St. Clair.............-| 63935) 81 ne 
Roscommon............-| Roseommon..........| 1,141 | 6 sw. 
| 601 | 8 sw. j 
St. Charlevoix...........| 681 | 4 sw. 
St. Joseph. ..........---+| 588 | 23 | sw. 
70) 2] sw. 
South Haven..........--| Van Buren............| 585 | 14 | 
Montealm.............| 880] 17 | 44 | 6.66 |— 2.71 |......| 16 sw. . 
Thornville 975 | 33 | 28 | 2.80 |— 0.29 | 0.66 | nw. 
Grand | 26 | 1.87 |— 1.89 |......| | 
St. Joseph. ...........| $42 | 18 15 | 14 sw. | Chas. A. Palmer. j 
Webberville ...........-+-| Ingham.............--| 884 | 8 | 12 I. R. Wadsworth. 
West Branch.........-.--| Ogemaw............--| 9%] 7/... | il 10 | w. Michigan Central R. R. 
Woodlawn 12 10 | nw. 
ne Washtenaw...........| 736 | 25 nw. | 
Benton Ridge..........-.| Hameock..............| 800 | 17 | sw. | 
Bowling Green...........| 670 | 30 | sw. 
754 | 13 ne. 
Conneaut..............--| Ashtabula..........- 11 | 10 | ne. 
712] 16] 12/12 | | se. 
776 | 20 | 12 | 16 | sw. | 
Fremont Sandusky.............. 628| 9| 8/20) 
1,200 | 26 10/13 | sw. | Prof. G. H. Colton, 
1,953 | 49 | 10/19| sw. | Dr. W. 1. Chamberlain. 
Williams | 18 7 | 16 | w. 
630 | 24 | | is | | 8. | 
New Bremen.............| Auglaize..............! 1.088 | 17 } 10 | 13 sw. 


= 
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1.—Climatological data for Seplember, 1910. District No. 4—Continued. 
Temperature, in oom Fahrenheit. | Sky. | 
Ohio—Cont'd. 
000 8 669 -04 © 40/10 4.89 + 1.97 1.65 9 12 14 4 ne. W.S. Edgerton. 
4 66 —05 5 40/ 10t 41 9.72 +7.17 2.12) 13 15 sw. Dr. Albert Sheldon. A 
3 «465.6 89 St 10t 39 6.48 + 3.95 2.11 060,10 9 16 5 n. Prof. F. F. Jewett. A 
Putnam... — 86) | 36 8.27 + 5.82 3.90) 0.0; 11 sw. Prof. J. T. Maidlow. E 
Sandusky. 629 33 65.8 +05 88 4/10 27 3.30 +062 1.20 00 11 13. 9 8 ne. U.S. Weather Bureau. 
Tif 775 28 «665.0 0.0 44 10F 6.85 + 4.26 2.68 0.0112 9 8 sw. Prof. T. H. Sonnedecker 
799 39 +09) 8 47/10 25 1.76 —0.60 0.43 0.0 13 8| 7 sw. U.S. Weather Bureau. 
os 048 )........ 8 5 46) 10, 28 1.95... 0.50 0.0! 9 6 J.A. Krance, 8. J F 
Vickery 588 17 «(66.0 +05 9 40) 43 4.96 + 2.62 1.88 00/11 19 13° 7 sw. John W. Barr. 
w 730 38 68.8 +02) 87 5) 40/10 40 4.29 +1.71 1.12 0.60/12 6 10) ne. Thomas 
Wellington. 856 16 63.1 O98 5 41 | 5.62 + 2.73' 00/11/14 9) 7) w. |W. I 
Brite. 13 37) 86 2 2.57 0.95 0.85 0.0 11 10 9 U.S. Weather Bureau. 
New York. A 
19) 8 6 30/22 32 3.12 -0.25 1.21 O09 12 7 ALE. Cooley 
1300 27 «459.0 +02 8 6 30/15 42 2.09 —0.88 0.60 0.0'12 3 12 15 w.  ChalesP. y 
Appleton. 270 19 —1L1 82 Gt 40/23 34 3.25 +016 12 00 5 6 8 6 n. . Van Wagoner. 
715 41 «61.7 +0.7 «87 «6 «639/22 34 4.06 + 1.01 0.90 0.0'11 20 7 3 nm. | A. Underwood. 
Lahe.....| | 2275 — 1.68 0.63) 0.0) 8 22 4 w.  B.F. Merwin F 
Broe ..| Meagee......... 537/14) 61.2 —2.2| 12 20) 22) $1 0.0! 9 12) W. H. Lennon Li 
767 59 «62.0 —6.9 79 12 45/22 2% 2.16 — 1.02 0.87 0.0/10 12 5 13 sw. U.S. Weather Bureau. - 
Canton.......... St, Lawrence 44s $5.6, 3.7 12 31 22 34 2.56, — 0.25 1.78 0.0 0 10 ov. | 
35 | 2 324.55 1.00 2:70 0.0, 6 18 3. 9 sw. | Jos. S. Wilford. a. 
Fayetteville............ @2/....... 8% 6 40/23 35 3.77 +1.32 1.42 00 11 16 6 8 sw. Dana H. Wells. 
2.989 | @| 648)........ 7% 6 27/23 42 3.10 ........ 1.40 60/13 10 11 9 sw. Sanatorium. 
Harkness. . 622 8 364 ....... 7 10 20 3 sw W. Harkness. P 
Ithaca Tompkins. .......... 928 32 623 +17 88 6 38/15 33 464 41.81 1.99 06 11 9 8 13 nw. U.S. Weather Bureau. E 
Keene Valley Eesex......... 1,000 12 53.8 —2.0 8 30/19 43 3.22 —0.2 1.20 60/15 15 6 s | E.R. Wells. 
King Ferry . » | 8.27 + 0.83 0.80 12 6 12 nw. Lucius A. Goodyear. 
Lake George —............. 350 13 «50.8 —O8 80 4 37/23 34 446 +0.84 1.02 0.0'13 12 & 12 n. Charles Forsell. 
Genesee........ 920 2 +0. sl 9 +1. W. Ball. 
Niagara 650 23 59.8 —25 80 12 38/22 31 2.79 —0.02 0.77 0.0 12/14 5 11 sw. | J. E. Wakeman. 
Lowville . dae 0 4 580 +04) 88 6 172-135 055 080 7 6 6 Ww. Charles J. Rice. 
Hamilton 1.730 2 544 6 23/23 38 06.015 8 A.C. Heyburn 
1, 58.6 8 | wane w. ua: elson. 
0.6 —2.1 8 45/22 2% 1.77 — 1.04 0.42 0.0 11 7 s. U.S. Weather Bureau. 
Cattaraugus 1,410 6 62.6 ...... 22 3.51... O84 00/12 4 6 10. .... William Winke. 
Oswego......... 460 (51 ae 0.70 — 2.37 0.10 0.0/11 18| 7 7 sw. E.B. Bartlett. E 
Perey Coty Schuyler .......... 1,038 30 584 — 0.1 «6 33/15 40 3.12 + 0.38 05 60/13 5 M W. H. Jeffers. 
Philadelp Jefferson... 445 70 6} 36/ 22t 33 2.86 ........ 0% 00 10 8 18 4 w. E. D. Babcock. : 
Raquette Lake............ Hamilton......... 3) 74 35 | 22 | 3.@ |....... 1.23 06.0 12 4 4 12) sw. R.J. Dunning. 
Rochester... Monroe 533 61.6 0.3 82 12) 44/15 28 5.18 + 2.86181 00/11 12 sw. Weather Berean 
Shortaville Ontario 740 61.2 —22 8? 6 42) 23+ 31 4.85 +20 1.34 0.0 13 8 ne. Cc. H. Latting. 
‘27 «3.30 + 0.481 1.57 0.0,10 109 5 15 s. | U.S. Weather Bureau 
Ticonderoga............. nf 2 —1.8 80 35 | 23 39° 3.31 + 0.32 125 00) 6 13° 5 12 s. Eva M. De Lano 
Chatauqua........... 1167 11 38 | 10 31 2. 99 — 6.92 1.38 0.0 | 10 8. Benjamin Breads 
737 18 «50.0 —23 78 37) 28 1.95 1.91 0.96 00 11 14 10° 6 sw.  H. P. Dunlap. 
Wedgewood.............. Schuyler.............. 1,430 21 61.7 +060.1 8 6 39/22 313.23 +048 0.66 0.0 15 15| mw. Orlando F. Corwin 
.| Chatauqua.........-. 837 4 614 — 16 65 40; 22 27 3.8 0.63 1.02 0.0) 1 John R. Rogers 
Termont. | | 
Burlington. Chittendon 2 $8.4 35 7% 12 | 23 30 2.78 rey 1.6 0.9 | 12 19/1 U. 8. Weather Bureau. 
‘ornw . — 2. \ » 
Enosburg Falls Franklin.............. ool 19 567 —1.3 78 12 31/23 39 2.68 — 0.31 0.88 0.0 13 12 4 Howe Pomeroy. 
750 19 87.2 1.6) 23 5.90 2.37 1.15 0.0) 13 10) E. R. Pember. 


| 


ete. indicate, respectively, 1, 2, 3, ete., days from the record. 
Precipitation included in that of the next measurem: 
** Temperature extremes are from observed readings of the dry bulb; means are computed from observed readings. 
t Also on other dates. 
Separate dates of falls not recorded. 
Data are from standard instruments not supplied by the U. 8. Weather Bureau. 
$ i potremente are — in the morning; the maximum temperature then read is charged to the preceding day, on which it almost always occurs. 
istimat by o rver. 
Precipitation for the 24 hours ending on the poping. —e it is measured. 
. Precipitation is less than 0.01 inch rain or melted sn - 
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TaBLeE 2.—Daily precipitation for September, 1910. District No. 4, Lake Region. 


Day of month. 
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Two Harbors 


New London 
n.o 


Fort Wayne 
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2.—Daily precipitation for September, 1910. District No. 4—Continued. | 
| Day of month. | 


Stations. | River basins. 
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Peninaula—Cont'd. | | | 
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TaBLe 2.—Daily precipitation for September, 1910. District No. 4—Continued. 
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TaBLe 3.—Mazrimum and minimum temperatures at selected stations, September, 1910. District No. 4, Lake Region. 
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Climatological Data for September, 1910. 


DISTRICT No. 5, UPPER MISSISSIPPI VALLEY. 
Georce M, Cuapret, District Editor. 


GENERAL SUMMARY. 


September, 1910, was a very pleasant month over the upper 
Mississippi Valley, and was exceptionally favorable for all kinds 
of outdoor work, and over the larger part of the district the con- 
ditions were favorable for ripening and securing the late crops. 
The departures from the normal temperature, precipitation, and 
sunshine were slight. The mean temperature for the district 
was only 0.5° below, and the average rainfall 0.21 inch above 
the normal. 

While there were some warm days and a few cool nights, 
there were not as many sudden changes in temperature as usual 
during September, and those that did occur were not severe. 
The periods of comparatively low temperature were of short 
duration and caused little or no damage to vegetation. A cool 
wave spread over the district between the 9th and 12th, which 
caused light frost on low land as far south as Iowa, central 
Illinois, and Indiana, and heavy to killing frost with freezing 
temperature at many stations over the northern sections. An- 
other cool spell occurred on the 26—28th, during which freezing 
temperatures again occurred over parts of North Dakota, 
Minnesota, and Wisconsin, with light to heavy frost in the 
central portions of the district, but as vegetation was so nearly 
matured no material damage was done, except to tender vines 
and garden truck. The 7th was generally the hottest day, but 
the temperatures were high also on the 4th, 17th, and 18th and 
in the northwestern section on the 27th to 30th. Maximum 
temperatures of 90° -or above were recorded in all sections, 
except Missouri, where the highest was 88° on the 8th. 

The rainfall was generally abundant, but there was quite a 
variation in the distribution, both geographically and as to 
time. Over the southern and middle sections, however, 
showers were frequent and well distributed throughout the 
month and copious falls occurred in all districts during the first 
and third decades, but over the northern States the showers 
were light and scattered during the second decade. 


TEMPERATURE. 


The average temperature was slightly below the normal in 
all of the States in the district, except Minnesota, where there 
was an excess of 0.3°. The greatest deficiency was —2.4° in 
South Dakota, and the monthly means by States ranged from 
54.9° for North Dakota to 67.0° for Missouri. The mean tem- 
perature for the district, as shown by the reports of 292 sta- 
tions, was 61.3°, 0.5° below the normal. The highest monthly 
mean was 74.2° at Cobden, IIl., and the lowest, 51.3° at Lang- 
don, N. Dak. The highest temperature recorded was 97° at 
Clear Lake, Iowa, on the 7th, and the lowest was 20° at Crosby, 
N. Dak., on the 26th, and at Fram, Minn., on the 12th. 


PRECIPITATION. 


As stated above the rainfall was generally abundant and 
fairly well distributed as to time during the first and third 
decades; the largest amounts occurred between the 2d and 6th 
and the 22d and 26th, and excessive amounts were recorded on 
one or more of those days at several stations in all except the 
northwest sections. The rainfall was light during the second 
decade, especially in the northern portions of the district. 
(Geographically, the rainfall was unevenly distributed. In 
North Dakota the monthly amounts ranged from 0.23 inch at 
Edmore to 4.48 inches at Walhalla; in Minnesota, from 0.81 
inch at Beardsley to 4.43 inches at Grand Meadow; in Wis- 
consin, from 1.16 inch at Delevan to 5.88 inches at Hillsboro; 
in Iowa, from 1.18 inch at Elma to 6.90 inches at Toledo; in 


90-——4 


Missouri, from 2.76 inches at Gorin to 11.41 inches at Mexico; 
in Illinois, from 0.93 inch at Cairo to 9.21 inches at Mount 
Vernon. In Indiana, the distribution was more uniform; the 
least being 3.63 inches at Laporte and the greatest, 4.45 inches 
at Plymouth. The average precipitation for the district, as 
shown by the reports of 308 stations, was 3.29 inches, which is 
0.21 inch above the normal, there being an excess in all but the 
Minnesota, South Dakota, and Wisconsin sections. The 
greatest amount, 11.41 inches, occurred at Mexico, Mo., and the 
least, 0.23 inch at Edmore, N. Dak. The greatest amount in 24 
hours, 3.63 inches, occurred at Walhalla, N. Dak. Measurable 
precipitation occurred on an average of 8 days. There was no 
snowfall reported from any part of the district. 


SUNSHINE AND CLOUDINESS. 


The average number of clear days was 14; partly cloudy, 7; 
cloudy, 9. The duration of sunshine was near or slightly below 
the normal, except over northeastern Missouri, where there was 
a deficiency of about 10 per cent. 


WIND. 


Southwest winds prevailed. The highest velocity reported 
was 42 miles per hour from the north at Devils Lake, N. Dak., 
on the 22d. 

MISCELLANEOUS. 


The rains were of great benefit in reviving pasturage and 
aftermath in meadows, replenishing shallow wells and the sur- 
face water supply, softening the ground after the long summer 
drought for fall plowing, and starting the growth of winter 
grains in the southern districts. In northeastern Missouri and 
central and northern Illinois, however, plowing was delayed and 
the ripening of corn retarded on account of too much rain. 

The only destructive windstorm reported passed over Iro- 
quois County, IIL, on the 12th. It had some of the character- 
istics of a tornado and destroyed considerable property, but no 
loss of life was reported, although a number of persons sustained 
slight injuries. 

More than the usual number of thunderstorms occurred dur- 
ing September, but the only storm, of which report has been 
received as having caused damage by lightning, occurred in 
Dubuque County, Iowa, on the evening of the 11th. The 
barns and outbuildings on the farm of Benjamin Johonnes, 5 
miles northwest of Dyersville, were burned, together with their 
contents, including four valuable horses, grain, hay, machinery, 
and some poultry and hogs. The loss is estimated to have been 
over $5,000. During this storm considerable stock was killed 
also near Luxemburg, in the same county, and creeks and 
meadows were flooded by rain, which fell in torrents for two 
hours. 

RIVERS. 


At }wagh the stage of all rivers was somewhat higher than 
duci: g August, they were still much below the normal. 

The rivers throughout the Dubuque district averaged nearly 
a foot higher than during August, except in the Mississippi from 
La Crosse to St. Paul, where the rise was much less marked. 
At Dubuque the maximum stage was 2.0 feet on the 13th, and 
the minimum, 0.8 foot, on the 5th, 6th, and 7th. Navigation 
remained suspended throughout the month, owing to the low 
water, making three months continuously that packets have 
been unable to run on the upper Mississippi.—/. H. Spencer, 
Local Forecaster. 

Although the Mississippi was higher than during August, the 
average stages in the Davenport district were lower than in any 
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other September since 1898. Through traffic over the Le Claire 
Rapids remains suspended.—J/. M. Sherier, Local Forecaster. 
. ENGINEERING NOTES. 

The work of surveying the Des Moines River was continued 
under the supervision of Mr. A. O. Rowse, Assistant Engineer, 
U. 8. Army. During the month topography on both sides of 
the river covering area subject to overflow, soundings and prob- 
ings of the river bottom, and levels to determine water slope 
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were taken fora distance of 29 miles, completing the field work 
to a point 115 miles below Des Moines, and 18 miles of topog- 
raphy and soundings were platted. 

The city council of Eldora, Iowa, has granted a franchise to 
the Park Dam Company, which will construct a cement dam on 
the Iowa River at that place for the purpose of developing 
water power. A large power house will be erected and a new 
electric system will be installed. 


| 
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North Dakota. 
Bottineau................| | 14 
Devils Lake. ............| | 4) 
Donnybrook.............| Ward. 760 | 10) 
Granville. ..............-| 504 | 3 
Larimore. ...............| Grand Forks..........| 14) 5 
° 270, 4) § 
Pembina.............----| | 11) & 
. ‘ University ...............| Grand Forks..........| 18 | 
Minnesota. 
70 | s| & 
039 | 20 | 6 
kt 79/17) 5 
2\17| & 
40 23) 6 
Sf 
14301 | 22 55 
| 18) 60 
1,072 | 13| 57 
918 | 19 61 
90 
1,170 | 28] 87 
1,218 | 16) 
701) 90) G1 
2,343] 3] 88 
Red Wing... O80] 14]... 
Rochester. ..... Wea te 
St. 4,020 | 32/60. 
St. Paul. ...... "837 39) 61 
Sandy Lake Dam... ..... 1,288] 17] 56. 


~ + 


~ 
. 
. 


SEPTEMBER, 1910. MONTHLY WEATHER REVIEW. 1361 
TaBLe 1.—Climatological data for September, 1910. District No. §—Continued. 
| z Temperature, in degrees Fahrenheit. | Precipitation, in inches, 3. Sky. 
ig | w | | | 
| as | $ 3 2) 58 
| Qa a & Zz 
| 
84) 5) 41/10 | 29) 3.10 0.49) 1.44) 00) 8/11) 7) 12) 6. U. 8. Weather Bureau. 
¢ 90/18 34 10t 39 | 5.02 1.23 | 1.56] 9| 14| 3/13] se. | George Phillips. 
+05) 87) 7| 35/10 | 42 | 5.14 1.30) 2.28) 00) 7/17) 7) 6) se. Chas. Rei 
85 |17| 10t| 36| 1.18 ]........ 0.25 | 12/13) 5|se. | H. A. Moore 
21) 88/17) 35) 40) 4.23 1.00/1.55| 0.0) 8/13) | A. O. Peterson. 
0.0| 86/18) 37 | 10| 33 | 1.73 |— 1.74] 0.76] 13/16) 5 sw. | R. Monroe McKenzie. 
7H 34/10 | 38) 4.81 1.58 | 2.58| 00/10/17) 7| 6/se. | R. Z. Latimer, 
—1.1! 89/17] 2.28 |— 1.34/ 5/14) | J. A. Peters. 
89/18) 36/10/43 | 3.82 |—0.75| 1.30) 0.0) 9/15) 1/14)s. | J. F. Monk. 
Poweshiek ............ 1,023 18) 65.0/ 18| 37/27 42 | 4.50 4+ 2.15 /1.59/ 00/11/15) 8) 7) s. D. W. Brainard 
- 976 19) 62.3 + 0.2 86 | 17 25 | 10 | 37 | 3.77 |+ 0.52 | 1.77] 0.0) 6) 17) 0 13 | s. J. B. Calderwood 
Guthrie Center§......... Guthrie..............- 1,077 15 | 63.4 —0.5| 34/27 | 33 | 5.65 2.56) 2.09) 00/12/17) 5| | D. G. Beardsley 
1,155 20| 63.0, + 0.1 8917) 38 | 27 | 35 | 2.36 |— 1.20 | 0.92) 0.0 6.12/10) 8 | sw. | E. C. Grenelle 
Humboldt............ 22 61.6/—6.9| 87.17, 34/25 | 454 4.08 +0.91/2.00| 9/17| 5| 8| sw. | Henry 8. Wells 
Independence§........... 921/46) 63.5'+ 1.8) 91) 2) 39) 10t 35 | 3.19 0.76/ 0.90) 0.0) 7/22) 3 nw. | George Donohoe. 
969 19) 65.0 —0.5| 88 11 38/27) 31 | 4.42 + 1.32) 1.30] 0:0) 10) 4) 16) se. | John L. Tilton 
Johnson. ...........-- 683 50 | 62.2 — 1.4!) 86 18) 10/47) 3.87 + 0.12) 0.80/ 0.0) 11) 15) 1) 14) nw. | A. G. Smith, 
love Pat 1,170 60.0) — 1.6) 85) 34/10 46 | 3.58 0.61 | 1.33) 0.0 7/16) 3/11) s. J; B. Parmele. 
547 3966.7 27 2.08 |— 1.89 0.0) 9/12| 7/11) s. U. 8. Weather Bureau. 
Keosauqua. Van Buren............ 644 18 | 64.0 3.43 |— 1.97 | 0.45 | 0.0| 11] 12)...... J. H. Landes. 
4.97 1.14 1.68) 0.0)12) 11) 4) 5)...... Alter. 
63.6 — 0.5 90 3.51 + 0.56/ 1.53 0.0| 6) 15| 7| 8| sw. | Ralph B. Reasoner 
60.7); — 1.3) 89) 2.61 + 0.25 | 1.57| 06) 7| 13/11} | J. 8, Mills. 
64.5 — 0.4) 88) 3.78 + 0.10| 1.12! 13) 9| se. | J. W. Edwards. 
“80 — 0.92 | 0.75 | 0.0) William Molis 
61.2) 0.5 | 87) | 318 — 1.33 0.99} 0.0] 7/15) 7] w. A. F. Kemman. 
60.4) — 0.4) iz 36 | + 0.0) 9) 14| 7) 9) ow. | Chas. H. 
| 63.8) 87) St 36/10 | 37) 4.61 |+ 1.38/ 1.02) 00) 11) 14) 9) 7)...... C. M. Miles. 
| 63.8) 4+3.8 > 89 17) 38 | 27 38 | 3.27 |— 0.29 | 1.50) 14| 6| 10} nw. | A. D. Bundy. 
65.0) 88 36 10) 37 | 4.47 |+ 1.44) 1.90) 0.0 | 10) 18) 0 12/ ee. | Joseph Boyd. 
| 67.4) 96) 18| 40) 10) 37 | 1.67 |— 2.36 | 0.54) 0.0) 12| 4) 7 19 se. W. J. Mesmer. 
OL} 33) 10/41 | 5.92 )........ 2.02 | 0.0 | 12 9| nw. | John H. Ver Steeg. 
63.9 36/27 4.61 1.91/1.90| 9/13/10) 7| sw. | Ed. 8. Gray. 
62.0, 0.8) 88 17) 35 36 | 1.85 — 2.54) 0.65) 0.0) 5/21/ 5) 4| nw. | J. 8. Smith 
86} 17| 35 | 27 | 3.91)........ 0.93; 0.0) 6/13/10) F. E. Hronek 
62.2) — 1.6) 90/30 40) 34 3.41 0.90/ 1.80) 00/12/15) 9) 8) Arthur Betts. 
62.2) —1.6| 84/30) 36 27| 37 | 5.67 2.49/ 1.67) 0.0) 6) 3| 8|...... C. M. Randall. 
62.4 0:9 | 84.17) 37 27 | 37 | 3.25 — 0.03 1.14| 6.0) 6 16) 7) sw. | E.N. Baily. 
90/11) 38 | 27 | 45 5.73 )........ 2.25! 11/15) 6| sw. | R. D. Minard. 
65.3 — 0.3 88/18 39) 10| 32 4.60 |+ 1.58) 0.98) 00/12) 7) 18) 5) sw. | J. T. Parker. 
64.6)........| 18| 10/39) 3.88)........ 0.79; 0.0) 12/14) 10|s. | C. L. Beswick. 
63.0 +0.3) 89) 7) 36) 9 | 32) 1.56 — 1.83 0.73) 0.0) 8S. B. Fracker. 
64.2/—1.5| 86/17t 41 10t 35 | 5.85 3.43 | 2.10) 0.0) 7| 16) 12| 8| se. | J. P. Fox. 
65.6) 0.2) 84) 44 | 27 | 30 | 5.00 2.01) 2.14) 0.0) F. K. Gregg. 
63.2 — 0.9) 86/11) 35 | 10 | 36 | 6.90 |+ 3.93 | 3.00| 0.0) 10/16) 6| 8) se. I. F. Giger. 
641 84/11 43/10 30 2.37 |— 1.07 | 0.87) 00/10/16) 8| | G. W. Schofield. 
+ 1.2) 87) 18) 42 | 10 | 326 3.66 + 0.98 | 1.50) 0.0) Wm. A. Cook, 
62.8) 0.0) 88) 38/10 46 | 2.98 — 0.90) 1.71) 00) 8/11) 13) 6) ow. M. L. Newton. 
| 87/11) 36 97 | 32 | 4.37/........ 1.46) 0.0/13| 12/11 7| sw. | Samuel F. Foft 
61.9 — 6.6) 85) 37) 3.28 0.34) 1.45) 00) 9) 13) 11) H. 8. Hoover. 
86| 7t 35 | 40| 3.34)........ 1.32) 0.0| 5|s. | C. D. Carpenter 
| 61.8 87/17) 33 | 27 36 | 1.68 1.75 | 0.65 | 0.0) Joseph 
62.6) — 0.2) 85 36/27 41 0.09/ 1.14) 00) 5) 13) 8\se. | F. P. Butler 
4.9) 0.7) 87/11 | 37 | 27 | 33 | 5.33 1.97 | 1.69 | 0.0) 10) 12 15|s. | Robert 8. Cooper 
| | 
276 |— 1.8510.64) 0.0) 7| 8/15/00. | J.W. 
"666 28° 5.37 1.81 | 1.55 | 0.0) 12) 15) 3 | 12 | sw. | U.S. Weather Bureau. 
68 90 18| 37/28/36 | 6.87 + 3.54 2.10) 12/19) 3| 8|se. | J. T. Farrell. 
66.9 — 1.9) 88) Sf 40 28 43 11.41 7.45 (2.12) 0.60/15 12) 0 | 18| nw. | J. F. Llewellyn 
67.5 —0.5| 90/18 42 27/34 4.70/+0.68 1.75) 0.0) 6 | 10) sw. | Frank Hall. 
65.8) —1.0| 89|19| 39/27) 32 5.40 |+ 1.29 | 3.00 0.0) 8 | 10% 10% ae. Lewis Spriggs. 
68.6 —0.1) 12t 45) | 36 | 7.45 3.78 0.0\13/10| 5|15/n. | Dr. J. H. Frick 
11 65.1 | 0.0 85 42 10t 35 | 4.38 + 1.36/ 1.00) 0.0/ 12/12) 7/11 | sw. | Prof. L. C. Klosterman. 
| 68.9 82| St 43 | 29) 4.17)........ 1.08 | 0.0| 12| 14) 10 s. | W.R.R. Tatman 
810 14) 88 8 40/10/35 3.63 + 0.46/0.97) 00/15/10) 10) 10) | Wm, N. Walton, jr. 
Plymouth . Marshall.............. 700 | 64.0)........ 83 | 5 4.45 0.97, 0.0) 11) 12/11) 7) | J. W. Siders. 
Abode | 64.4) 0.8) 84/18) 41 27 | 32) 2.95 0.52) 1.01) 00) 11) 12) se. | Wm. B. Frew. 
Alexander 671/—0.8| 88 18| 39 28/37) 5.78 2.33 | 2.06| 0.0/ 11 | 12| 6 | 12| sw. | George H. Hall 
61.8; —1.5| 83/11) 36 | 28 | 36 | 2.80 |— 1.37/ 1.00) 0.0 10) 8 | 12| sw. | J.C. James, jr 
65.2, 90/12! 39) 28| 33/451 + 0.85) 1.90) 7/14) 7) sw. | Ed. V. Bohl. 
urora.... 62.2) 83) 3| 37 | 28 | 34 | 4.47 |+ 0.90 3.07 | 10/13 | 5| 12] me. | W. Holden. 
$7.3 18 10t 3. 80 0.98 0.9 8 8. Rev. 8. Adams. 

Bloomington . 67.2; —0.7| 89 | 18| 39 | 28 | 36 | 5.39 + 1.84) 2.96) 0.0) 12) 15) | se. Prof. H. N. Pearce 
Cairo 91) 8| 56| 16/27 | 0.93 |— 1.54/0.33| 0.0| 10/12) 12| ne. | U.S. Weather Bureau. 
. 7t 46/28/40) 5.60)........ 2.33! 0.0| 8/13/11! sw. | State Normal University. 
... 68.2 | — 1.1 90 | St 41 | 28 | 7.48 |+ 3.98) 2.00) 12/15) 5| 10) s. R. O. Purviance 
74.2) + 3.3 95 | 7| 49/28 34/ 2.10 |— 1.18] 1.50) 0.0) 2) 15/10) 5) n. John Buck. 
| 62.0)......| 82| 38| 10) 1.86)........ 0.68| 8| 10/13) Rev. G. W. Kerstetter 
| 67.2) —0.8| 90) St). 40) 28 | 36 | 3.96 |+ 0.59 0.70; 13/18!) 10) sw. Prof. J. H, Coonradt. 
De 63.6) —1.0| 83/11 | 40 28 | 37 | 4.76 |+ 1.39) 2.78) 00/12/16) 9) 5)...... H. V. Bard 
m3 +23 8| 51) 10t 37| 2.41 — 0.13 0.78| 00) ow. | G.H. Knetager 
64.8) +0.2| 86| 3| 39) 28 | 34| 5.73 3.02 |1.60) 00/13/12) 5| 13| ne. | Ed. O. Welch 
7| 40| 10| 2.97)........ 095 | 8| 6|23| 1| sw. | Elgin Observatory. 

WO. . 664 1.0) 89/18) 43) 27t 40! 4.11 0.61 | 1.64! 0.0/1 10/15! 13! sw. | Prof. F. U.White 


« 
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Tasie 1.—Climatological data for Seplember, 1910. District No. §—Continued. 
| 
L | Temperature, in degrees Fahrenheit. Precipitation, in inches. @ Sky. | 
| | | > 
iii RP 
[Winois—Cont'd | 
Greenville. ........ 635 32 62.0 +0602) 89) 48 28 29 6.47 + 3.07) 1.90 00 11 11) 6 13 sw. M.S. Oudyn. 
Griggsville 60 2% 66.2 86| St 43 27 31 4.57 +0.64/1.00' 060 7 15 5& 10 se. | Geo. F. Kneeland 
475 18 18 4 #28 32 6.60 +2.71/3.55 00 7 11 18 #1 w. F. & C. Borgelt 
Marshali 22 65.3 0.0 40 2 34 3.53 +0.26/119 12 14 4 ne. Dr. F. A. Powell 
Montgomery 675 160 «68.2 90 44 38) 6.14 + 2.65/1.30 060 11 3 os. Ira L. Woodward 
Joliet Ml 19) «64.2 —0.4 87) 3 42 28 38 2.75 —0.78/ 1.58 0.0 11 9 5 16 sw. F.M. Muhlig. 
Kishwaukee......... . 730 22 462.6 — 0.8 8 | 7 37 37: — 0.40/0.76 06.0 8 18 7,0 Geo. Stevens. 
657 18 7 42 23 35 4.39 0.0 8 15 5 10 sw. Prof. F. E. Sanford 
Hancock...... 68 31 &.6 — 1.6 818 40 35 2.74 60 6 M 4 12 se. Jno. 8. Cam 
883 21 62.2 — 0.4 5 33°. «10 «40 «2.37 — 0.90/0.73 06.0 13 19 3 8 ne. M.N. Wertz. 
536 33) + 0.0 18 IL 8 IL ne. U.S. Weather Bureau 
Lincoln 482,22 6.2)—1.1 87 | 13 37 28 «4.41 + 1.02 1.62 0.0 10 18 10 7 s&s. Prof. C. 8. Oglevee 
Iroquois.............. 633 2 66.0 +060.2 39 10 40/450 + 1.11/09 0.06 12 12 5 13° sw. Jos. H. Peltier 
Mascoutah............... St. Clair .. 425 2 71.6 +1.7 9/12) 42 28 39 7.84 + 4.15 3.30 0.0 11 12/11 7 se. Geo. Henrich 
Woodf 745 #17 #+6.0 —0.1 9/18 40 28 37 3.91 + 0.25 130 0.0 9 13 10 7 sw. O.M. Davison 
74 «18 — 0.8 85 | 22t) 42/28 35° 2.80 — 1.32) 0.85 0.0) 8 .....)........ sw. Hugh R. Moffet. 
Morrison 685 16° 63.4 82/17 38 10 33 3.80 +0.29/1.33 06.0 10 4 7 se. S.A. Maxwell 
Morrisonville. ....... . 638 11 —0.5 St 39 28 4.78 + 1.81 0.909 11 16 2 12 sw. J.D. Lowis. 
Mount Vernon........... Jefferson............. 160 «(70.4 +01 90; St 43/28 32 9.21 + 5.73/2.45' 0.0) 9/17) 3 10 ao. Theo. P. Stelle. 
73) 1} @.3)........ | 8} 7 40 | 28 36 | 2.20 )........ 1.28 060 6 1 4 s. Samuel Ray. 
La Salle.......... 80 64 —08 83) 41/28 35 6.23 +2.75)1.65 0.0 11 4 1 15 sw. Miss M. M. Harris. 
Pana. . 692 24 «6967.9 + 0.2 88 | 12 45,10 28 5.95 + 2.48198 0.0 12 2 3 7 sw. C.W. Sibley. 
Peoria . 33 (65.3 +1.0 91/18) 39 28 343.12 0.00/0.87 0.0 12, Ws. U. 8. Weather Bureau 
Livingston............ $06 | 8) )........ 92; 7 42/28 4.10 ........ 1.12 0.0 12 8 12 10 sw. Geo. Butterworth. 
McHenry 956 51 62.2) + 0.6 81; 8 42 27+ 2 2.57 —114/133 6.0 9 1 8 12 sw. | John West James. 
Rockford . . . Winnebago. ...... 76318 461.6 —1.8 82] 7 41 10 360 — 0.80'0.75 0.0 9 20 O ...... Hosmer C. Porter 
Rushville ...... Schuyler........... 670 19 — 0.1 88/18 4 27 2 4.21 + 0.32)180 00 7 122 446M Dyson. 
oh 1 6.0) 83] 7 38 | 10f 36 2.88 — 1.70'0.90 0.9 8 10 9) ne. Dr. Wm. H. Bishop 
asthe 90; St 46 2 33) 5.27....... 150 0.0 9 19 9 ne. | M.L. Lansford. 
Randolph............ 538 7.6 +10) 1/12 35 4.47 + 1.17/120 0.0 122 4 Jas. A. Caldwell. 
Springfield...............| Sangamon............. 644 33 67.6) + 1.2 89; 8 45 28 2 5.34 + 1.97/2.11 0.0 10 12) 6 12 s. U. 8. Weather Bureau 
626 17 6.6 —18 88/11 38 28 4.509 + 12: «1 sw. Edw. F. Sweetser. 
530 10 «68.0 8 43 26 7.94 +495 2.15 0.0 11 13 10 7 sw. | C. A. Corbin. 
855 30 62.6 0.0 86 | 20 37 — 150/075 0.0 9 2 13 se. Miss E. J. Davis. 
798 16 £87) 3 40 27 34 2.51 — 1.91/08 0.0 10 18 3) 9 s. F. 1. Smucker. 
ese 717 19 «465.9 —-0.8 11 42 28 33° 4.81 + 0.88 2.24 0.0/11 5 7 se. | O.C. Nussle. 
White Hall........... 873; 3) @B8)......... 8 30 | 28 | 35 | 7.20 ........ }3.00 0.0 12 4 5 sw. Dr. R.A. Pritchett 
681 11 8.6 +13 | 8 40 28 40 4.33 + 1.08/1.48 0.0 11 12 5 13 sw. He Rose. 
90 23) «62.9 — 0.4 8 | 7 38 36 «2.61 — 0.87 0.85 0.0 8 5 sw. Frank Osborn 
584-23 62.7 — 0.5 3 37 28 35 5.58 + 2.40 0.6 13°13 w. Herman A. Grimwood 
938 16 «62.4 —0.9) 84] 37 10 342.56 — 6.67 | 1.37) 0.0 6 | 22 5 w. Robt. F. Gillogly. 


os, b,¢, ete., indicate, respectively, 1, 2, 3, ete., days mis 7 from the record. 
* Precipitation included in that of the next measure 
* Temperature extremes are from observed readings "of t the dry bulb; means are computed from observed readings. 
t Also on other dates. 
Separate dates of falls not recorded. 
Data are from standard instruments not supplied by the U. S. Weather Burea 
§ spewremente asy.ceas t in the morning; the maximum temperature then read is changed to the preceding day, on which it almost always occurs 
istima y observer. 
Precipitation for the 24 hours ending on the morning when it is measured. 
. Precipitation is less than 0.01 inch rain or melted snow 
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Tasie 2.—Daily precipitation for September, 1910. District No. 5, Upper Mississippi Valley. 
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TABLE 2.—Daily precipitation for September, 1910. District No. §—Continued. 


Day of month. | 
Stations. River basing, = 
| j | | | 
| | | 
Minnesota Cont'd. 
South Dakota | 
Milbank................ Minnesota |B. | 08. 08.36 0.81 
| | 
Brodhe Rock .32 38... 1.93 
Darlington ...... -30.. 40. 4.10 
Deerskin om. 46. 2.37 
Eau Claire... | 2.18 
Grand Rapids} | 3.45 
Grantaburg............. St. 2.12 
5.59 
2.41 
2.68 
5.88 
M ‘ | 2.905 
Lake 1.56 
4.43 
Long 2.41 
1.83 
4.72 
Mauston 5.38 
Meadow Valiey... ...do .| 6.12 
2.00 
Mondovi....... 1.95 
Mount Horeb........... 2.38 
Muscoda)!..... | 3.84 
Neillsville...... | 2.87 
New Richmond 1.49 
Osceola....... 1.93 
Park Falls 2.53 
Portage. . 4.88 
Prairie du Chien)| . 4.54 
Rhinelander............ 
Shullsburg. 4.% 
Solon Springs.......... | $s 
Sugar Camp Dam......... d | 2.42 
Watertown! |! 2.26 
| 
2.69 
2.86 
a. | 
| 4.63 
| 3.89 
Belle Plaine | 3.47 
Bloomfield.... 3.01 
Bonaparte 2.34 
4.95 
| 1.37 
Buckingham........... 3.80 
Burlington}........... | 9.77 
4.74 
Cedar Ced 3.21 
Chartes 1.74 
5. 46 
Columbus Junction 3.09 
Davenport.............! 2.40 
2.72 
3.79 
Des Moines...... ...... O04 | 3.82 
3.96 
3.10 
5.02 
5.14 
| .05 T 4.23 
.05 . 1.73 
4.81 
Fort Dodge } 3.82 
Fort Madison.. | .40. ty 2.39 
Gilman...... | 98)... ‘ 6.41 


. 
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2.—Daily precipitation for September, 1910. District No. §—Continued. 


; | 
Day of month. | 
lowa—Cont'd. . | | | 
Humboldt.............. | Des OL .04 2.00.72 .40.... 4.08 
02 .57 262. 25)....|....| .12 5.73 
Storm Lake............ 73) .23| .07)....| .34 1,56 
| Rac€oon............. 03 .02 .16 .06 .01 .08 T.| .@..../.. 4.37 
wesourt. 
Indiana. | | 
Bloomington........... .08....| 143.66 T.| 69 .05..... 55 .08.... 5.39 
M | .05)....| .05) .082. 78 .52....| T. | 37 .03 T. | 10 | .0@....|T.| .40....| 4.76 
Grafton} Mississippi...........|.... | 08, 043.40 .70) .18..../ 6B. 7.27 
Griggsville... .15 T. .63 T. T. | 30 | 4.57 
.14 .28....| T. | T. |. | .70 .47....| .56....| 4.41 
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TABLE 2.—Daily precipitation for September, 1910. District No. 5—Continued. 
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Climatological Data for September, 1910. 
DISTRICT No. 6, MISSOURI VALLEY. 


Montrose W. Hares, District Editor. 


GENERAL SUMMARY. 


There was considerably less sunshine than is usual in Sep- 
tember, and the amount of precipitation in most of the district 
was greater than is customary. There was, though, no especial 
consonance between the amounts of cloudiness and precipita- 
tion, for in some sections of the district there was 10 to 14 per 
cent less sunshine than is normal, yet the precipitation was 
below the normal also. The lack of bright sunshine, however, 
had a noticeable effect on the day temperatures; while there 
were a few clear days on which high readings were registered, the 
daily maximum temperatures through most of the month were 
lower than they usually are in September. The temperatures 
were very seasonable to the east of, or below, the 3,000-foot 
contour; at a greater elevation than 3,000 feet they did not 
approximate the normal so closely, being deficient in Montana 
and northern Wyoming, while in southern Wyoming and in 
northeastern Colorado they were higher than they.are in the 
average September. The conditions generally were favorable 
for farming operations and for such crops as had not been har- 
vested. In the areas that had killing frosts vegetation was 
sufficiently advanced to preclude any injurious effects. In the 
grazing sections the rains were abundant enough to replenish 
the water holes and to partially revive pasturage; on account of 
the growing season being practically at an end no material 
progress could be made by grass. Work on the government 
irrigation plants in Montana was interfered with by the showers. 
There were no exterisive prairie fires, but in South Dakota there 
were some that were local in character. 


TEMPERATURE. 


In the country comprising southern North Dakota, South 
Dakota, the eastern half of Kansas and Nebraska, and all that 
portion of Missouri and Iowa drained by the Missouri River, the 
mean temperature for the month closely approached the normal ; 
the departures at the individual stations were in most cases only 
a few tenths of a degree above or below the normal. Over the 
headwaters of the Kansas, South Platte, North Platte, and 
Cheyenne rivers the average daily excess for the month was 1° 
to3°. In all of the drainage area of the Yellowstone River, and 
over the watershed of the Missouri as far east as the junction of 
the Little Missouri (in northwestern North Dakota), there was a 
deficiency that amounted to a daily average of about 2°. There 
was an absence of temperature fluctuations that in any way 
approached the excessive; the changes from warm to cool, and 
from cool to warm were quite gradual. From the 15th to the 
19th the country to the east of the Mississippi River was 
covered by high atmospheric pressure, and in the territory be- 
tween the Mississippi River and the Rocky Mountains the 
pressure was low. This arrangement of the barometric areas 
gave the warmest weather of the month but the maximum 
thermometer readings were no higher than they are in almost 


every September. There was a well-marked period of cool 
weather that accompanied a wave of high pressure that moved in 
a northwest to southeast direction along the eastern slope of the 
Rocky Mountains from the 25th to the 28th. On the 26th and 
27th the lowest temperatures of the month were registered in all 
the district, except the southwest portion, or the upper water- 
shed of the North and South Platte rivers, but there were no 
readings that were in any way unusual; in fact, they. were very 
moderate for September. 
PRECIPITATION. 


There was a very considerable excess in the precipitation over 
the lower Missouri Valley, or below the mouth of the Platte 
River. It was caused principally by two storms that crossed 
the eastern portion of the district. The first prevailed on the 
4th and 5th, and the second on the 25th and 26th. The amount 
of rain from the first storm was particularly heavy in Missouri, 
and the section director at Columbia made the following report 
in regard to it: 

During the first week the rains were practically continuous over a large 
area, especially that part of the State lying between the Missouri and the 
Osage rivers. At Columbia 5.40 inches of rain fell during the first 5 days; 
this amount has been exceeded during the month of September but once in» 
the last 21 years, which was during a 5-day period (14th to 18th) in. 1905, 
when 9.55 inches fell. Some of the creeks overflowed, but there was very 
little damage. 

The greatest amount of rain for the entire month was 11.32 
inches at Fulton, Mo. In the remainder of the district there 
were frequent rains until the 25th or 26th, but there was no 
great excess in the amount of precipitation, except in the Black 
Hills country and in the southern two-thirds of Montana. The 
section director at Helena reported that: 

The storms that passed over the State were not very pronounced, hence 
the wet periods were, as a rule, not well defined, but the average precipita- 
tion was the greatest for September during the last 16 years. The wettest 
previous to this was Septuatbes. 1909, and the driest of the period was Sep- 
tember, 1902. 

There was some snow in Colorado, Wyoming, the Dakotas, 
and Montana. The heaviest fall for the month was 25.1 inches 
at Babb, a station in Montana very near the Canadian border, 
and just to the east of the Continental Divide. 

RIVERS. 


At the beginning of the month the Missouri River and all of 
its tributaries were at a low stage, but an examination of the 
records shows that, despite the popular opinion to the contrary, 
lower stages have been recorded frequently in September, and. 
that the amount of water in the streams, instead of being so 
abnormally low, was quite seasonable. On the 4th a rise began 
in the lower river; it was of minor importance, however, and its 
crest passed into the Mississippi on the 8th. From the 10th 
until the end of the month the stages were very uniform in the 
main stream. 
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TABLE an aw data for September, 1910. District No. 6, Missouri Valley. 
Temperature, in degrees Fahrenheit. | | Sky. | 
| 
Stations. Counties. 3 sis Observers. 
2332 33 
Es 
MEE 
| 
| | 
6, 088 0. 5 w Weather Bureau. 
Chugwater .| 5, 282 | | 0. 0.0 | George Milne 
. 4,320 4/11) a. Chas. A. C. Snow. 
.| 4, 793 0. 0.0; Henry C.M 
6,909 6. 6.0} 3|..../. Dr. F. H. Welty 
Eaton's Ranch 4,600 1. 0. 4]... F. A. Eaton 
Echeta... ...| 4,200 | 4/20 M. R. Hunter. 
Elk Mountain RT 0.84) 0.0) Wm. Richardson 
Encampment. ........... | 7,383} 2) 78) 24) 26) 10.44/00!) 6). sw. | U.S. Forest Service 
Ervay 26 26) 42 1.27) 0.0) 9/17) sw. k Jameson. 
Fort Laramie Lara 4,270 32) 62.3) 4+ 2.2) 98 16 25 26 | 55 1.39 + 0.42 1.02, 0.0) 7/13) 3) ne. | John Hunton. 
Fox Creek Station. ...... 74 11 | 27 | 53 | 3.02 )........ 0.92) 0.0/)15) 8) 19) w. U.S. Forest Service 
4,546; 4) @0.8)........ 93 «16 20 | 26 | 44/ 1.88 |....... | 0.79) T. 6/19; 3] 8|...... D. Perry. 
Hunters’ Station ......... | Johnson...............| 8,000) 4) 47.0 | 75 | 17 | 16 | 26 | 46 | 1.20 )........ | 0.34 5.0) 7/18) 4| | U.S. Forest Service 
Big Horn..............| 4,632 | 11} 56.1) 86 | 15t} 32/26/48 ....| 8| | Wm. Booth. 
d | 58.5, +0.2, 9 16 22 26 «48 «1.27 0.09 0.68; 0.0) 6/20 3) 7) sw. | D.M.Zum Brunnen 
68 21| 38/1.08|....... (0.40) 10.8) we | C.L. Tewksbury. 
57.0' + 1.8 84/17) 25 | 26 | 44 | 1.21 |+ 0.19 | 1.20/ T. 2/15 11) 4) sw. | U.S. Weather Bureau. 
Laramie 55.8 +22) 16¢ 25 26t 1.11 /4+0.13 0.40) 0.0) 9/19| 6| 5 | sw. | University of Wyoming. 
+ 10 OF 19 26 | 52 0.39 |— 0.52 0.39) 0.0) 2). .|....)....) w. C. A. Cowdin. 
Lolobama 47.5; —1.6! 76) 16 20| 9/| 49 0.30 0.45 | 0.20) 0.0) 2) 9/15) 6 w. Mary E. Painter. 
Lovell... 87 16 25 | 56 | 0.92 |........ 0.40) T. 4/20; 7in. R. Fred Harrison. 
+ 1.6 88 | 15 25 | 26 | 45 | 2.05 + 2.00) 0.0) 2 D. E. Goddard. 
Manville 1.46 T. 9/22) 3| w. C. A. Sherman. 
Moorcroft 59.8 + 1.0 96 16 25/26 49 3.60 + 1.96 3.00 5°17) 4) 9 nw. | James K. Somers. 
61.2 + 4.7 88 | 16 31) 26 46 1.75 + 0.12 0.65 | 0.0/ 13)....|... |....) w. | Edwin Moore. 
Newcastle 9 13 25 | 27 | 38 | 0.21. 0.0) 3/23) 6) 1) nw. Dr.S.W. Johnson. 
Pathfinder 60.2 +11 85 | 23 26 | 45 0.27 0.63 0.14; 0.0) 4/25; 3) 2 | sw. | U.S. Reclamation Service. 
Powell....... | 86) 16 24 | 26 | 45 | 0.75 |........| 0.47 0.0, 7 | nw. | U.S. Reclamation Service. 
Rawlins...... 58.2'+3.7| 81; 25) 26 | 46 | 1.34 + 0.36 0.40) 0.0) 10/17) 7) 6 | w. E. J. Ehrenfeld. 
Saratoga........ 58.0) + 3.6) 84) 22 | 26 | 50 | 1.42 |+ 0.48 | 0.27) 0.0) 9) 21) 2) 6le Saratoga & Enc’pm’nt Ry. 
Sheridan. 55.4) — 1.3 87/16) 24) 26 46 1.79 + 0.63 | 0.54 7 13) nw. | U.S. Weather Bureau. 
Shoshone Dam........... Rig Horn.............| 6,385 | 4) 90.7/........ 88/15) 0.45)........ 0.25) T. | 2).. w. | U.S. Reclamation Service. 
Soldiers’ Home..........| Johnson...............| 4,635 | 18 58.2 | + 0.1 | 86 | 35 | 25t 38 | 1.70 |}+ 0.82 | 0.65 3.0) 7) 9 16 | 5 nw. | Geo. L. Courtney. 
South Pass City..........| Fremont..............| 7,873 | 484|........ 75/19) 16 | 26 | 53/0.93|........ 0.80, 0.0) 4/15/12) 3) sw. | John Sherlock. 
Thermopolis............. 4.350, 6) 50.8)........ | OL | 25 | 26 | 62) 0.55| T. | 9/18 7\ 5 | sw. | A.L. Duhig. 
Wiant’s Ranch.... ...... | | | 0.54 9) 11) sw Ira G. Wiant. 
| 4,207 | 61.9)........ 16) 26 | 26 | 54) 1.97 0.89 | 0.0 7/20; 6| 4/e. U.S. Reclamation Service 
Yellowstone Park........ 6,200 22) 50.3) — 3.1 78 «19 25 26 | 48 | 0.78 |— 0.23 | 0.23 02/10) 7) 18| 5) sw. | U.S. Weather Bureau 
(1) Fountain 4) 40.2)........ 82 15t 26 | 50 | 1.44 | 0.69 0.0' 4/211 9 s. | U.S.Army. 
(3) Lake 7,733 | 47.0|........ 72/20/19 26 (0.42) 1.0) 6/14) 4 Do. 
(6) coves 7,635 | 79,19, 19 55 | 0.68 | 0.50; 0.0) 2,17) 13) w. Do. 
(5) Riverside........... 6,500; 4) 40.4)........ 80/19; 14/ 37 58 0.85)........ 0.34; 0.0) 7) 8) w. Do. 
(6) Soda Butte.........).... 7,000; 79; Of 13) 26) 52 0.60)........ 0.20; 0.0) 10) 1) sw. Do. 
(7) Sylvan Paas........|.... 7, jk 4) 79 «19 18 | 26 | 48 | 1.07 |...... (0.70; 0.0; 4) 8iw. | Do. 
(8) Thumb............. | 7%) 9 | 36 26 | 46 | 1.12 |........ 0.68; 5) 15) 4) 11) sw. Do. 
(9) Tower Falls.. 6.250; 52.2 | 81) OF 17) 0.34)........ 0.12) T. ne. Do. 
(10) 7,305) 6) 40.5)........ 80/28) 20) 26 heed T. |-3|16| 14| se. Do. 
ontana | 
sas 26 | 41 (0.16 0.0) 4/16) 7) 7) sw. W.B. Ennis 
41 4.29 + 2.41 0.41 6.0) 13/12) 3 15 w. Bessie F. Burch 
College... | 26 | 36 | 3.51 |+ 1.82 | 0.77 |...... 9 9/13) 8) se. | E. Burke. 
Augusta............ 24) 51 | 3.21 |+ 1.50) 1.04)...... 7/16; 7) w. | C.C. Covington. 
25 49 1.30 25.1) 11 sw. | U.S Service 
Bald Butte.. | (O71) 9 i ii. | Matt W. Alderson. 
Big Timber. | Sweetgrass | 4,072; 50.4)........ 81 23 26 44 | 3.26 | 0.98 8.0, 1/13\w. | FA. Severance. 
Yellowstone... 3,115 | 15 57.0| —3.1) 92) 16 21 | 26 | 48 | 1.85 + 0.97 _ U.S. Weather Bureau. 
Boulder Nursery.......... 4,920 4 49.3" — 2.6 81/19 26, @ | 44* 4.27 + 2.86 | 1.24 9) 5» 10> 7. ....| U.S. Forest > 
averhead........... 6.000 4) 46.2)........ 8119! 12 87) 1.08)........ 0.38) 060) 9/1/15 | B. B. Lawrence. 
3,664 2) 56.0)........ 89 16 37; 9 | 53) 2.20)........ 1.00, 0.0 6 > 16 10) n. L. E. Gard. 
Broadview Exp. Station..| Yellowstone........... ....... Big 87 | &1 2.98)........ 0.85 | T. 7/14/12; 4} 6. Dr. W. X. Sudduth. : 
Bist? 15t 6 | 26 | 52 | 3.04)........ 1.41) 12.0) 8) 14) 9 7 ne. | C.A. Linscheid 
84) 19 | 26) 45 | 3.56 )......../ 0.92 | 10.0] 13 | 10 | 10 | 10) w. Thos. H.B 
Canyon Ferry.. Lewis & Clark 3,644 12 55.1 — 0.9 8 26 40) 1.66 (+ 0.57 | 0.51 |...... 9 12/13 5) ow. | A.C. Pratt. 
8616; 31; 42) 4.24)........ 1.0!) 0.5) 11/13) 6) 11) sw E. E. James. 
Chessman Reservoir ..... Clark. ........| 5,275 | 73/19] 20 | 26) 34) 3.62)........ QS j...... 17| 3. 10) nw. | Chas. D. Schmidt 
00) 12.5) 11) 12) 8) 10 w. | Orville Harris 
Crow 3,041 28 58.5 — 0.2 86 16 15 25 1, 67 + 0.74; 0.91; 40, 5/23) 0) 7 mw. | F.E. Server. 
3,700 12 51. 2 + 0.8 8 618 19 46 0.87 0.88 0.45 2.5) 3/23) 3 4 | w. Chas. N. Thomas. 
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Taste 1. Climatological data for September, 1910. District No. 6, Missouri Valley. 
eal | 
| i Bala 3 
Stations. Counties. g 3 sist Observers. 
423.2.2 
3233 33 
Wyoming 
Barnum 0.40) 0.0) 2/21) 5) Freegaurd. 
Cheyeane......... 6, 088 + 0.86 0.60) 0.0) 12 10) 15 | U.S. Weather Bureau 
5, 282 "71 + 0.70 0.0) 7|13|10| 7|w. | George Milne. 
T 5/15 11 | n. | Chas. A.C. Snow. 
6,900; 3/ 63.4/........ 0.38; 0.0); w Dr. F. H. Welty. 
Eaton's Ranch 4,600 (0.72) n. | F.A.Eaton 
Encampment. ..........- dhe 7,322 58.3 | 10.44) 0.0) 6). . .) sw. | U.S. Forest Service 
26 | 423 | 2.16 |........ 1.27) 0.0| 6| sw. | Frank Jameson 
Fort Laramie. .......... | Laramie...............| 4,270 | 32 | 42.3 + 2.2 26 «551.309 + 1.02) 0.0) 7) 14) 3) ne John Hunton 
Fox Creek Station. ...... | 27 | 53 | 3.02 |........ 0.92; 0.0/15| 3\w U.S. Forest Service 
Hunters’ Station ......... | | 47.0]........ 26 | 1.20 5.0) 7/18) 4) 8 | w. U.S. Forest Service. 
Hyattville................| Big Horn..............| 4,682 | 11 | 58.1) 0.9 ....|15| 8| 7) w. | Wm. Booth. 
Kirtley | + 0.2 26 «48 + 0.09 | 0.68 6 20) 3) 7) sw. | D.M.Zum Brunnen 
Knowles 462 |........ | 1.37 | G. A. Knowles. 
Lander 18 57.0 +1. 26 44 «21.21 0.19 | 1.20 T. 11) 4°) sw U.S. Weather Bureau. 
55.8) + 2. | 26¢ 49 «1.11 0.13 0.40) 06.0) 6) 5) sw University of Wyoming 
9 HMI +L | 26 | 52 | 0.39 |— 0.52 | 0.39; 2). .|....)....) w C. A. Cowdin 
Lolobama 6| 47.5) —1. 9 49 0.30 — 0.45 0.20) 060) 2) 9/15) 6 Mary E. Painter 
Lovell... 5| 57.0) — 0. 26t| 56 | 0.92 |........ 0.40) T. 4/2; 7in R. Fred H 
Lusk. . 20) 58.4) +1. 26 | 45 | 2.05 1.26 | 2.00) 0.0) D. E. Goddard 
Manville 9/22; 3| Siw C. A. Sherman 
Moorcroft 7) 50.8) +1. 26 49 3.60 + 1.96 3.00) 0.0) 5/17) 4) 9 | nw. | James K. Somers. 
Moore. 9) 61.2) +4. 26 | 46 | 1.75 + 0.12 | 0.65| 0.0/13)....|... |..... w. Edwin Moore. 
Newcastle 3/ 27 | 38 | 0.21 0.0) 3) 23) 6) 1/ nw. | Dr.S.W. Johnson. 
Pathfinder 4 26 0.27 — 0.63 014) 060) 2 sw. | U.S. Reclamation Service. 
26 | 45 | 0.75 |........ 0.47 0.0) 3/20) 7) 3) nw. | U.S. Reclamation Service. 
Rawlins 8 58.2) + 26 «1.34 + 0.36 0.40 7) 6) w. E. J. Ebrenfeld. 
26 4 1.42 |+ 0.48 0.27; 9/21) 2) 6/e. Saratoga & Enc’pm’ nt Ry. 
Sheridan | 55.4 26 46) 1.79 + 0.63 0.54 2.0 7/10) 7 13) nw. | U.S. Weather Bureau. 
Shoshone Dam....... Jol 26 | 0.45 |........ 10.25 T. | w. | U.S. Reclamation Service. 
Soldiers’ Home. ......... 58.2. 25t 38 | 1.70 + 0.82, 0.65 3.0) 7) 9/16) nw. . L. Courtney 
South Pass City..........| Fremont..............| 26 «53 | «0.93 0.80, 0.0 4/15 12! 3) sw. | John Sherlock. 
| 50.8 )........ 26 | 52 | 1.08 )........ (0.55) T. | 9/18) 7) sw. L. Duhig. 
Sheridan.............. 0.909 3.0) 6 19 se. | O.A.R 
Wiant's Ranch... ...... 400 | 0.54 0.0) 9/10) 9 11) sw. | Ira G. Wiant. 
| Laramie. 4, 26 54 1.97 0.89 0.0) 7/20) 4ie. U.S. Reclamation Service. 
Yellowstone Park........ Yellowstone Park | 26 | 48 | 0.78 0.23 0.2;10)' 7/18! 5) sw. | U.S. Weather Bureau. 
26 1.44 0.69 0.0) 4 21) s. U.S. Army. 
(3) Lake Hotel... 26 45 1.06 - 0.42) 1.0/ 4/12) Do. 
(4) Norris... ...... 287 55 0.68 |. 0.50; 0.0; 2/17) 13) w. Do. 
(5) Riverside......... (0.85 0.34; 0.0; 7 Do. 
(6) Soda Butte........./.... 26 | 52 | 0.60 0.20; 0.0) 5/19) 10) 1) sw. Do. 
26 48 «1.07 0.70; 0.0) 2/18) 4) 8) w. Do. 
(8) 26 | 46 | 1.12 0.68 0.0) 4) 11) sw. Do. 
(9) Tower Falls.. 26 «59 (0.34 0.12; T. 5/13/17) ne. Do. 
(10) Upper Gey. 26 «55 0.60 T. 16) 0 14 | se. Do. 
Montana. 
26 | 41/041 )........ 0.16 0.0) 4°16) 7 7 sw.  W.B. Ennis 
Adel | 9 41) 4.29 + 2.41 | 0.41 6.0; 13/12) w. Bessie F. Burch 
Agricultural College. 26 | 36 | 3.51 |+ 1.82 0.77 |...... 9/13) 8| se. E. Burke. 
| Lewis & Clark... ...... 51 | 3.21 1.50 | 1.04)...... 7/16, 7 7) w. | C.C. Covington. 
| Teton..... | 25 49 | 4.32 1.30 | 25.1 sw. | U.S. Reclamation Service. 
Bald Butte............... | Lewis & Clark 0.71/ 9| 9|10/ 11)...... Matt W. Alderson. 
| Sweetgrass............ 26 | 44 | 3.26 |........ 0.98; 8.0) 8) 16) 1) 13) w. F. A. Severance. 
Big Timber Creek........ bss 0.68 11.4 16 1 w. J.T. Mjolsness. 
Yellowstone........... 3. 26 48 1.85, 0.60 U.S. Weather Bureau 
Boulder Jursery | @ 44® 4.27) 1.24) T. 5» 106 7». ....| U.S. Forest Service 
Beaverhead........... | | 2.08 |........ 0.38; 0.0; 9/11/15) 4}...... B. B. Lawrence. 
| 2.20)........ 0.0) 6) 4/16 10) n L. E. Gard. 
Broadview Exp. Station... Yellowstone........... ....... |} 2.06 )........ 0.85 | T. 7/4/22 4s Dr. W. X. Sudduth. 
26 | 52 | 3.04 |........ 1.41) 12.0; 8/14) 9 7 | ne C. A. Linscheid. | 
Busteed.......... Sweetgrass. | 26 45 | 3.56 |........ 0.92 | 10.0 | 13 | 10) 10 10 w Thos. H.B 
Canyon Ferry.. ... Lewis & Clark. ... 9/12/13) nw. | A.C. Pratt. 
...| Cameade........ -O1; 6 sw. | E.E. James. 
Lewis & Clark.......... 5, on 17; 3/10) nw. | Chas. D. Schmidt 
| Chouteau............. | 3, Nor. Exp. 
Henry Davidson. ] 
Lewis & Clark.........| 4,672 | 1)|....... Frank Eberl. 
58.5 — 0.2 86 16 15 25 57 1.67 |+ 0.74 | F. E. Server. 
85 18 19 24 46) «0.87 0.88 q Chas. N. Thomas 
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SEPTEMBER, 1910. MONTHLY WEATHER REVIEW. 1371 
TaBLE 1.—Climatological data for September, 1910. District No. 6—Continued. 
| | £ | Temperature, in degrees Fahrenheit. Precipitation, in inches. 5 Sky. | 
| 
g Be site! 
Stations. | Counties, iis | | s Sa Observers. 
ae. 
54,0 20 | a 7 
| 39" 1.74 0.66; 7) 5) 10/15) nw. | P. T. Griesenauer. 
Dillon...... Beaverhead........... §,147/ 13 55.0) +1.3) 82) 5t 27 | 25 48 3.21 0.72; 6.0) 8) 13) 12 sw. J.E. Monroe. 
Dirty Creek... Meagher ...... | 2.83 | | 0.92 | 12.5 | 13) 13 11 | w. | Lewis Cameron 
Dry Creek. .... Broadwater........... 5,500 1 ....... 1.52) 80/11) 12) nw. J.C. Stuart. 
East Gallatin River...... | 0.70| 7.0) 11/15) 6 9 w. | John Eberhart. 
ARRAN (10) 584) 89 16) 28 26 40 | 3.71 1.63 T. | 11/16) %| 8|w. | Wm. Freese. 
| 2,208) 87.3)........ 94 16 49 | 0.54 0.19; 0.0) 5/16! 6) 8) w. | Mrs. A. C. Gifford. 
13,080] 1) S1.6]........ 84 19 25 411.57 0.60; 2.0) 11! 7/12/11) w. | U.S. Reclamation Service. 
Fish Silver Bow. .......... 18,600) 10 44.3 70119 40 | 2.47 0.54 |...... _O.B. Tilton. 
cn Rosebud.............. 12,614) 92 15t 27/26 50" 2.51 4,125 95 e. | J. M. Patterson, jr. 
Fort Benton............-- 2,630 30 53.0 — 4.0 84 #17 30 26 «1.96 0.65 |...... 4/14/13) 3)...... Jere Sullivan. 
Fort Shaw. | 3,500 22) 55.4) 0.2) 84 15 | 23 25 47 2.84 1.48 T 6/15 4/11) sw. | U.S. Reclamation Service. 
Fort W. H. Harrison§§..... Lewis & Clark......... 4,008; 6| 52.9)........ 80 | 1) 379)...... 16) 4) w. Post Hospital. 
| Dawson.............+. 2,069 20 ....... TEP 0.36 0.74 0.26 |...... | W.B. Walker. 
3) 62.0)........ 85} 19| 17 25 | 38/0.78|........ (0.26) 0.8) 6 11/14 5) n. J.T. Berthelote. 
58.0 )........) 92) 16) 28 26 48 1.86 0.63) 1.5) 8) 14 11 | nw. | J.S8. Rue 
700 47.4) 26 sw. | P. Kerzenmacher. 
350 55.7 25 | 1.5 8 8 9 >». | §.H.Bauman. 
500 1. w. Thos. Stigen. 
oo 8.0 11 19 3 8 sw. Gordon Deans. 
165 28 4 | 11 | 5° 6° 16° w. | Joseph Muir. 
505 30 | 8 —2.8 19 28 12 45 0.48 — 0.55 0.22) 0.0 6/10 9 11) sw. | U.S. Weather Bureau. 
110/30 52.2);—4.0) 80 16 30 26 1.77 |+ 0.71 0.39 10 11) 6) 9 15) sw. Do. 
1.05 2.06/11 13) 5 | 12) sw. | W.S.MeCord. 
0.47 4.0) 7 13/13) 4 > w. | HLL. Miller. 
014 ne. | U.S. Beslamation Service. 
| 6,800 0. 12 le. Jas. M 
4, 488 | @ sw. Lewis Terwilliger. 
w. | E. Wilson. 
| 5, 800 w. | C.M. Maso 
13,900; 08118 | | | | 3 aw. | U.S. Service. 
14 4. nw. | Leon B. Clarke. 
2,371 9 ne. U.S. Weather Bureau. 
1 8 w. Clyde Grove. 
| 4,845 15 n. Madison River Power Co. 
6,345 w. | Robt.O 
| 7,000 - 7 9 ne | Mrs. Theola Kiermeyer. 
25 66.6) — 2.7 92° 52°) 0.38 — 0.23 | | H.M.Cosier. 
4,383 10 sw. F.B. Elmer. 
- 7,900) | Milo Brooks. 
3,640) | H. W. Scherfenberg. 
+] | | Asa Hennes. 
sw. Mrs. H.L. Miller. 
4,500 12 ......| J. W. Hardgrove. 
3, 790 River Observer. 
6,000 — 9 w. | Andrew Wiedenbauer. 
Utie 5,000 P.W. Korell 
Virginie Madison .............- | 5,880 22) 51.4 — 2.0) 77 | 15t 43 1. 20 0.21 0.27 | 14\e. Francis Mailand 
Weer Lewis & Clark......... 4,000 5 56.6 ........ 85 | 32) 25 40 2.09)........ 0.73 12 nw. A.W. Verharen 
Wood 8.49 | 1.25) 60/10) 9/14) 7) ow. | Anne Kinman. 
| | | | 
56.2 |........ 0.66 0.98| 4|....|....).... | J.B, Hagelberger. 
9% 16 27 13t 46 0.54)....... 0.32) 0.0) 6 16/13 1 > s.  D.J.Steiner. 
55.6 —2.4 9 16 20 12¢ 46 1.04 —0.22 049 06.0) 4/14) 7) 9 Hall. 
56.3 — 0.8 88 20) 31 12) 41 | 2.66 1.47 / 1.58) 0.0) 7) 8) ow. U.S. Weather Bureau. 
| 80/21) 28 | Soe 1.12)........ 0.65| 0.0) 3|....|....].... iw. | E.M.W 
97/16) 24) 12| 45 | 0.03|........ (0.03 0.0; 22 0 sw. Sanford. 
56.2, 0.8 87 16 27 26 44 0.10 — 1.37, 0.10) 00> 1 ............ nw. | F.H. Childs. 
56.0 —0.5 92/16 9 0.70 — 0.30 0,21 8/16 4 nw. L.R. Waldron. 
56.7 84 20, 27 12 41 4.19 +2.60/1.26) 00 8/14) 2 14s. | O.A, Thompson 
564 +0.5 83 28 12 43 4.26 + 2.17 1.54 0.0) 6/10/13 F.O.Alin. 
95/16) 34 25 | 34 | 3.82)........ 0.98 T. 8 5 7 mw. A.M. Oberchain 
| 86.6¢........! 93° 16| 26° 8 | 2.41/........ 12.00]  F.E. Ellickson. 
94/16) 18 26 53 0.38 )........, 0.30 | 0.0, 3 10 12) 8 sw. | C. P. Amsbaugh 
54.0 3.2) 76/18) 30/12 35 2.79 +1.21 1.61) 06.0) 6 6 9 15 sw. | L.B. Baldwin 
8317) 12 | 45 2.39)........ 0.0) 2°17) 6 7 nw. E.V. Virgin. 
1.67 | 0.0 6 aa EO. Ellison. 
| 81) 4) 29) 39 0.37 (0.20, 0.0 4 12/12 6) w. John Knox. 
| 4) 27/12) 2.16 0.0 9 | 9 sw. P.B. Anderson 
84 20/12 | 49 | 2.97)....... OO). se. | H.H. McCumber 
8 16 2 41 3.80....... 122) 060 7/13 6 11 O.H.Opland. 
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TaBLE 1.—Climatological data for September, 1910. District No. 6—Continued. 
Temperature, in degrees Fahrenheit. Precipitation, in inches. | Sky. 
g 3 
Stations. Counties. 2 sg. | 3 Observers. 
| 3 = 
Ww 4,650 | 8 2.78 1.88 M. Bernbouss 
‘Arriba (near).........-.- 90 | 10)...... 1.91 0.52) se. | C.A. Creel. 
5,347 | 14) 90/10; 36 26 | 45 0.48 0.23; 14/12] O. H. Wangelin 
Kit Carson............ 4,160) 6) 66.0)........ 36 | 26 46) 1.58 0.51 | 0.0; 7/ 13% 14%) 2% se. | W. P. Davis 
Castle Douglas. ...... 6,220 18 | 63.0) +3.4| 91/16| 33 1.33 Geo. Tunnicliff 
6,800 | 61.2)........ 85 | 10 34 | 27 | 1.50 1.00| 0.0) O|w J. G. Thornburg. 
Cheyenne Wells. . ........ Cheyenne...........-. 4,279 | 18 | 66.6) +2.1) 94|10| 40 26t 46 1.53 0.73) 3/17/10) 3\e. | J. W. Adams. 
Washington...........|....--- 12} 95] 6| 43)! 46/ 3.14 /4 1.02) 0.0) 7/15) 8|s. | A.A. Williams. 
11,600 | 42.4)........ 59 8 19| 31/ 1.92 U. 8. Weather Bureau. 
5,272 | 38 | 91/10) 39 | 26 40) 1.00 0.51) 9/12/14] 4/38. Do. 
Edgewater ............+. 5,450| 2] 63.0)........ 96/10) 37/27) 2.07 1.02} 0.0| 8/17/13] 0}...... Dr. N. P. Levin. 
Estes Park Fish Hatchery 0.44) 0.0/13| 9|15| 6/|w. | Gaylord H. Thomson. 
Fort Collins. ............ ap 4,985 | 31) 61.5 542.0) 92) 10) 34/27) 51) 1.79 1.40! 0.0| 12] nw. | Colorado Agri. College. 
Fort Morgan..........--- -| 4,319 | 12| 65.2) 4+2.2| 97/16! 32/26) 54| 1.34 0.80} 0.0 8|21| 1) ne. | Della M. Scott. 
ane 9,300 55.1 |. 80/15} 30) 26| 35) 00/17) 10) 19| 1) w. | D.A. Barry. 
Fry’s Ranch............- -| 7,800 |....| 55.3 |. 29 | 51 | 2.63 |........0.65| 0.0/15| 15/11) 4| w. | Norman W. Fry 
.| 8,550 10.37) 0.0) 11) 11/18) L. Corbett 
.| 4,649 7t «32 | 26 | 54 | 0.49 0.19) 0.0) 6/18/10) 2/e. Nelson Reynolds. 
.| 5,076 |. 16) 31 | 26 45 | 1.19 0.52) 0.0; 8|15| 8| 7) sw. | Geo. M. Blake. 
.| 7,670 |. 0.31) 0.0) 24) 6] O}...... Emily Kleinknecht. 
Holyoke (near) .......... 230 1.241 0.56} 0.0) 10) 18/ 1/11) se. | A.C. Cauble. 
Idaho Springs. .......... 7, 534 1| 33 | 26 | 44| 2.29 1.14/ 0.92) 0.0) 10 2! | J.J. Willis. 
Le Roy (near)........... 1.72 |+ 0.80 | 0.87] 0.0] Chas. Green. 
Long’s Peak (near) ...... 8,600 | 15 + 0.6) 80/17| 28/49 0.17 |— 1.64| 0.02| 11 | 138) 7* | Enos A. Mills. 
....do 7,775 20) 54.5) +18) 79) 30) 26 | 46 | 1.55 |+ 0.25) 1.00) 0.0) 5/11/19) | J. D. Stead. 
Platte . 0.99 |— 0.31 | 0.50) 0.0) 4/14) 1) sw. | Denver Union Water Co. 
| 3,873 | 2] 65.4]........ 98 | it} 26| 58/2.60)........ 0.63) 0.0) 8/16) 13} 1) ne. | Dr. Edwin Lewis. 
11,500; 1) 45.8|........ 76|17| 22| 0.60; 8.0|10/23| 5| 2|w. | Chas. F. Deininger. 
Spicer (near). .........-- 8, 700 0.72; 0.0; 6/14] 7] Frank W. Murphy. 
3,892 |....| 64.8 | 04/16| 28 | 26/ 51/|0.92)........ 0.49; 0.0; 8/12/13! ne. | Great Western Sugar Co. 
Lari 5,206; 7| 63.0)........ 04/10} 38) 6t 51 | 1.67 |+ 0.24/0.42| 0.0) P. H. Boothroyd. 
WOE 14| + 5.3 93 10t «635 | 26 | 46 | 1.73 0.40/ 0.82) 0.0) 14) 14) J.C. Tuomey 
Nebraska 
Ainsworth. ............-- 5| 65.8]........ 98/17/| 38 49/ 0.68|........ 0.26' 0.0! 4 3/17/10) sw. | John M. Cotton. 
12| 64.1;/+ 2.0) 96/17) 32) 27 | 56*| 1.67 |— 0.86 | 0.64/ 0.0) 6/13) 9| F. M. Weitzel. 
13} 67.8; +1.5| 94 40 27 38 | 3.30 + 0.89 | 2.18| 0.0) 10/16) 9| 5|s. | W.A. Sharpnack 
102|16| 27 58 | 1.12]........ 0.70; 0.0! 5| 9/13) | nw. | W. Whitla. 
Areadia.......... 0.45) 0.0) 4/10) 11!) se. | Jas. L. Owen. 
Ashland. ........ 27 | 66.2 — 0.9 17 | 37 | 27 | 32 | 2.69 |— 0.23 | 1.28) 0.0) 10 18| 7| se. | Dr. A. S. von Mansfelder 
Atkinson. ....... 4) 62.4)...... 9717 | 36 | 27 | 44) 0.54 )...... 0.35; 0.0) 14) 4/8. Chas. J. Wilson 
18 | 65.0) — 2.0 18) 35 28 | 49 6.51 |}+ 3.26/ 2.60) 0.0) 9/15) 4/11) se. | J. R. Huffman. 
15 66.4 — 0.7 40 27 36 | 4.26 |+ 0.86 2.43) 0.0) 4/18) 4) 8/e. Chi., Burl. & Quincy R. R. 
119! 88/18 27/36) 3.88 |+ 1.06|2.84/ 0.0) 8| 5| se. | Wm.S. Waxham. 
Beaver City. ............ 19| 68.3) +09) 97) 7) 40) 40 | 1.58 0.201 0.95| 0.0) 6| 7/18] 5/ me. | T. M. Davis. 
ss 90 | 17 39 | 27 29 | 3.42 0.08 | 1.863} 0.0|10|15| 7| se. | Prof. A.A. Tyler 
....1 1.16 |— 0.55 | 0.46) 0.0) 4) 9) 16) se. R. D. Druliner. 
15) 64.2, -—0.3) 90) 17 27) 45 | 3.76 |4'0.35 | 0.85 | 8/17 5 | sw. | H. H. Hahn. 
Bloomfield .............. «17 | 97 | 44) 2.78 )...... 1.40; 0.0; 4/11/15) | Dr. LC. Bleick 
Y es 4.68 O11 | 1.75) 0.0) 7/15) 10) 5)..... E. C. Roggy. 
Bridgeport............... 14} 63.2; + 1.2) 96) 29 | 26) 53 | 1.16 0.08 /0.40/ 6... se. |R.H 
Brokenbow.............. 15) 63.6) +0.5| 96 35 | 27 | 49 | 1.92 |— 0.30/ 0.58; 0.0; 8| 8| 20)...... Chi., Burl. & Quincy R. R 
Cambridge. ............. 2,258 | 3| 68.4/)...... 102 4 | 27 | 50 | 1.37 |........ 0.45 | 0.0! 6/16) | Chas. Jensen 
Canter @0.74)........ 95 10| 18 26 OO) GOL se. | A. E. Hann 
Columbus. 1,442 | 17) 63.7) 0.7) 94/17) 36) 39 1.48 |— 1.48 | 0.43) 0.0) 7/14| 4/12) se. | C.C. Gray 
Cozad 0.51; 8| 10/17) 3/s. | A.A. Luttin 
rete 368 7/14/10) Doane College 
Culbertson 0.0; 5/12! 14) ow. | J. H. Corrick 
Curtis. 7) 18) 4 8. Dr. 8. R. Razee 
David 0.0) 9/11) 13 se. | 8. Clingman 
Dubois. . 0.0; 9/20) 3) 7) s. O. M. Backus. 
Elmcreek 0.0} ee, E. L. Sutton. 
Ewing... 63.8 |........ 33. | Ot 50 | 0.74 |— 1.44) 0.33) 0.0) . H. Benson. 
Fairbury 1,316 | 35 | 67.8 37 | 27 | 41 | 2.79 0.04| 1.62) 0.0) 7| 10| 14) | W. F. Cramb. 
Fairmont 1,641 | 17| 63.8 37 | 27 40 | 4.70 + 1.83/1.55| 0.0| 13 17\s. | Chi., Burl. & Quincy R. R 
Fort Robinson | 3,764 26) 59.8 2226 1.47 0.38 /0.65 0.0/11/19| 3) 8) w. Post Hosp! 
*ranklin 1,820 69.2 34 | 27 | 49 2.87 |+ 0.29 / 1.73 | 0.0) 8 | 12 9\s. | Jesse H. 
Fremont 1,203 30 65.0 36 | 27 | 36 3.87 |+ 0.98) 1.12) 0.0) 7/13) 11| 6) se. | Ernest Hahn. 
Fullerton 1,629, 8| 64.8 ........ 35 | 27 | 1.98 )...... 0.0) 5|15|13| | Dr. F.W. Johnson 
1,633 | 20 66.8 39 | 27 | 44 4.26 1.56) 2.65) 7/18) 6) sw. | F. M. Flory. 
1, 584 | 35 | 64.0 35 | 27 | 43 | 2.17 |— 0.89/1.13| 8/15/10) | F. W. Parsons. 
Gothenburg. ............ | Dawson. ............. 2,557 16) 66.6/+1.9 7) 38° 182-016 0.80) 0.0) 4/12! 8/10) ue. | Dr. W. J. Bartholomew 
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MONTHLY WEATHER REVIEW. 
TABLE 1.—Climatological data for September, 1910. District No. 6—Continued. 


Temperature, in degrees Fahrenheit. Precipitation, in inches. 


| 


Stations. 
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University Farm§ 


North Platte . 
Valentine . 


Wellfleet (near) 


Turlington. 
Atlantic 
Audubon§ 


Bedford 


Tobias 


Centerv 


= 
sts 
| i 2 E | 
| | 22823 
1 Nebraska—Cont'd. | | | | 
+ 17| 40/27) 40 + 0.18 1.80) 0.0) 7/10) 9) 11) ne. | E 
64. 4¢ | We 7t 30 26 | on ( 
63.4 17, 36 27 42 — 0.62 0.41 | | 7/14) oe. | 
Hartington ..............| Cedar... 61. | 3227 43 + 0.76 1. 14) 7) sw. (I 
64. 37 | 27 | 36 + 0.21 | 2. 
65. 38 | 28 | 39 1. 20, 6 ( 
Hay Springs. ...........:| Sheridan.............. 62. 29 | 26 | 52 j— 0 ( 
66. 37 | 27 37 | 2 2 
4027 44 - 0 
Hooper} 34 27 | 40 + f ‘ 
2826 «54 4 i+ 0 ( 
Cheyemme............- ( 0 
3627 «41 — 1, 0 f 
36 | 27 | 354 — 0, 0 ( 
Marquette. .............-| Hamilton.............| i+ 1. 2 
Mitchell. ........ 7] 26/296) 0.62 | 20) 4 U. 8. Reclamation Service. 
Nebraska City... +0.3|) 91/17) 34 | 26 | 00 1 3.75 | 7| 9 Chi., Burl. & Quincy R. R. 
Norfolk — 1.3 0417; 33/27) 4 — 0 0. 62 17; 4) 9 Dr. P. H. Salter. 
— 0.7 % | 17 33 | 27 41 — 10.62) 12/10) 8 G 
91/17) 42/27/27): + 0. 1.76 | “4 8) (8 
98) 17) 43 | 25 | B48 1. 1.70, eee] G 
92) 32/2740) OM 72 | 4 17 | 8\s. 
96} 16| 36 | 274) 48 — 0.90.36) 9 3) sw. 
+1.2| 37 | 27 | 48 | 10/16) 9) 5 
7 96/17) 37/27/40): + 0.92.00; 11 6 8 
97/17) 37/27 41 — 1.90.78) 7/18) 9) 3 
— 1.0} 32 27 47 — 0. 0.95 | 3/12/16/ 2 
7 33/27/40 — 0.90.62) 15 | 10 
Seward. —0.8| 98/15! 38 47 +1. 1.60; 5 3| 8 
Keyapahs............|. 64.0) 40.6) 96/16) 34 27) 48 @D| 3/13/11| 6 
72 61.9; — 2.2} 89/18) 33 27/ 36): + 0. 0.90' 5/13) 8! 9 
...| | 32 | 66.9) — 01) 93) 17) 32 | 27 | 50 3.18 | 2.85) 8/12) 7) 
Burt peo | 20) — 33) 27) 41 140) 8/12) 13) 
| 67.8 )........) 38 | 27 | |........| 2.45 5/14] 8) 
18] 66.0) — 1.0) 17) 37 27) 31 2 + 1.00/ 3.54) 14) 6 
25) 66.4 )........ 90 | 17 37 | 27 | 34 1.78 | 3.19) 9/15) 4 as 
Cherry. 22) 62.2) | 95 33/27) 46 — 1.12 0.25| 7) 12) 
7/16) 62.4)/—1.3| 91/17) 31 | 44 9 |+ 0.23 | 1.59| 0.0) 7) 15) 6 
33| 67.0|........| 96/18] a7 | 41 0.11 2.17) 0.0) 7/17] 3| 10| se. W. Orton. 
...| Cuming...............| | 24) 92/17] 35 a7) | i+ 1.55/1.54) 00) 7/19| 6| 5) s. IC. Elliott d 
“4 — 1.56 | 0.82 | 0.0) C. Evans. 
67.0/ 94/17) 38) 27 | 37 | 3.07 pups 0.0) 5) 15/11) 4) se. T. Giauque. 
wa. 
1,912] 16] 1.1] 85] 30) 27 38 + 3.78 OM) 7/13) 5/12 sw. | N. W. Rowell. 
36 | 27 | 33 | 15) 3/12) sw. | Mrs. Geo. Shriver. 
88 17t 34 27 38 0. 8/10} 6/|14| ne. | Thos. H. Whitney. 
1,301 | 16] 89/21; 36 | 38 0 9/17!) 3/10) se. gz. 
10 | 66.3 + |} 98/18 31 | 27 | 46 0. 8/12; 9is. 
Charito 1,042) 18 | 66.6) 98/18) 37 27 | 87 0. 16) 14| se. 
Clarind 95/18) 34) 27/| 40 1. | 8) 12) 2/16/s. | A. S. Van Sandt. 
...........) Wayne................1 1,101! 17| 90 18| 37/27) 34 | die Milo. 8/14) 4/12)......\ Clara Miller. 
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2 
0 
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3 
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0 
3.39 0.08 | 1. 


33 


2 


Temperature, in degrees Fahrenheit. | Precipitation, in inches. 
ii 


TaBLeE 1.—Climatological data for September, 1910. District No. oo 


SepTEMBER, 1910. 


626422 32253 at 
. 


1376 MONTHLY WEATHER REVIEW. SEPTEMBER, 1910 
TaBLe 1.—Climatological data for September, 1910. District No. 6—Continued. 


| 
Stations, Counties. if 3 seals | 
Missouri—Cont'd. | | | 
Brunawick§§............. 652 32) «467.2; —1.0 OL 41 27 42 | 6.97 2.98) 1.90] 0.0) 10) ne. | Louis Benecke 
. 800 24) 70.0m)........ 92 4) 42 27 | 7.04 2.95; 0.0) 9) Sm 4m Dr. G. W. Menees. 
Columbia... 734 21 | 42) 28) 30 (19.36 + 7.51 | 2.98 | 0.0) 12/15) 2/13) U. 8. Weather Bureau. 
Conception§............. sees 982 67.2 38 627 3.09 — 0.22 1.40/ 06.0 12) se Fr. Adhelm Hess. 
E! Dorado Springs | Cedar 7) 771.6). 45 | 27t 33 (6.01 1.62 0.0) 7/1310) 7. sw. | Samuel Graham. 
airport... 16 448 7) 14) 13) sw. | J. W. Lincoln. 
Fayette§ 27 27. /11.15 |+ 6.89 2.43 0.0) 12) 14; 2) 14)...... Prof. T. Berry Smith. 
Fulton.. 19 | 38>11.32 |+ 7.77 | 4.63 0.0) 12) 7> 18> 3>...... Dr. J. L. Brenneman. 
7.91 + 3.94/19 06.0/12 6 10 se. | J. J. Shaughnessy. 
18 34 | 3.47 0.28 1.28 0.0) 9/17) 2 11) ow. . H. Cam 
Harrisonvilleg§. .......--| Camb. 38 40 | 7.74 3.511.438 60/15; 9) 1 A. J. Sharp 
18 70. | 37 | 3.50 — 0.20/ 0.90 0.0) 7 20) 3 sw. | E. Dempsey. 
Jefferson City§§.......... 628 29 67.8) — 14) 18 28/43) 5.82 + 3.01 116 00 12/16) 0 14 n. | Miss Emma Swift. 
Kansas City ............- 03 21 68.6 +411 91) 4) 27 25 | 5.92 + 2.16/ 2.61 0.0/13/)10/ 11) 9 se. U. 8. Weather Bureau. 
Caldwell 1,017 20 67.6' +03) 9% | 18) 38 27 | 4.41 + 0.46/155 0.0 14/12) 10 sw. | J. F. Sharp. 
GAB 90 | 4+ 33 | (0.66 + 5.77 | 2.25 8 ne. | J. R. Wade. 
22) 87/ 4! 44/29 37/ 7.11 3.43/ 1.55 0.0/ 10) 11 7 Ws. M. W. Serl. 
23 «68.2 0.1, 40 27 | 33 7.56 + 3.33186 06.0) 12 0 21/s. J. W. Keithley. 
22, 60.4) + 0.3 93 «18 40 | 36> 5.15 + 1.48) 1.68 6.0) 9 145 10> W. C. Wilmott. 
42° 28 33 | 2.89 — 0.59) 1.15; 3/18) 4 8/ ne. | C. 8. Crow. 
2 | 67.6| — 0.8 89 | 30 41 28 | 3210.49 + 6.54 3.53 0.0 5* 10° sw. | Dr. W. H. Black. 
Marshfield. .............. lk | 064/18) 28 | 6.18 )|........ 1.17) 0.0 i) 8 | sw. Dr. O. P. Keller. 
Maryville§§ 20, 63.4) — 2.5 | 38) 47 | 3.97 0.43 1.45, 0.0 J. R. Brink. 
Mount Vernon 4f 50 27 | 34) 3.76 + 0.24 | 2.10 6) 5) sw. O. L. White. 
_ 7.05 + 3.54 | 1.25) 0.0/ 13) 13) 3/14) ..... W. E. Matthews. 
29 «(70.4 | 4 | 28 | 33 4.92 + 1.16 | 1.32 0.0 | 10/16) 3 11 sw. | Prof. P. J. Wilkins. 
St. Charles....... 32. «70.3 +41) OF) St 44/2) 6.41 + 00 7 7 L. C. Saeger. 
St. Joseph. ...... 39 68.2 27 | 6.082 + 3.01) 1.71 11) 10) se. | U.S. Weather Bureau. 
St. Louis....... 39 70.4 +04 53) 28 2 6.09 + 3.18/3.43 00/10/12) 10 8 se. Do. 
Sublett.......... 30, 65.8) — 10) 389/19) 39/27 32 5.40 1.29 3.00 0.0 10> 10> se. | Lewis Spriggs. 
15 66.3 — 0.9) 388/18 27 | 27 | 3.49 + 0.04 1.46) 0.0) 12) 19 1 ne. W.H. Estes. 
Unionville $§ 6.0 —2.6| 91) 8 38/27 42 | 4.82 + 0.36) 1.84 0.0/13/ 11) 3 16/8. Geo. W. Davis. 
Warrensbur 32. 68.3 - 0.4 90 30 42 | 27 32 | 8.73 + 5.55 12.58 11 4 11) sw. | A. F. Smithson. 
Warrenton$§ 2 6.6 — 0.1 90 12t «45 | 28 | 36 | 7.45 + 3.78 | 2.54 0.0/13/10) 5 15 Dr. John H. Frick. 
6 72.4 | 2.74, 11/10) 11) 9) sw. | Dr. J. R. Smith. 
Wheatland............... 6.98 i+ 1.91 | 0.0) 10 16| 9) Mrs. 8. A. Jackson. 
*, >, *, ete., indicate, respectively, 1, 2, 3, etc., days missing from the record. 
° Precipitation included in that of the next measurement. 
** Temperature extremes are from observed readings of the dry bulb; means are computed from observed readings. 
Also on other dates. 
Separate dates of falls not recorded. 
Data are from standard instruments not supplied by the U. S. Weather B 
§ Estimated by observer than send to the peeseding dag, on which it almost always occurs. 
Ustima: yo ver 
Precipitation for the 24 hours ending on the when & 
. Precipitation is less than 0.01 inch rain or melted snow 


| Temperature, in degrees Fahrenheit. Precipitation, in inches. Sky. | 
| | . . 
| 
—  — 
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TaBLE 2.—Daily precipitation for September, 1910. District No. 6, Missouri Valley. 
Day of month. 


7/8! 9/10/41 12) 13| 14) 15) 16/17) 18| 19 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 


Sor err: 


(1) Fountain Hotel... Mad 
(2) Grand Canyon... 10.15 . -| 20) | 50 T. 
(5) Riverside......... 
(6) Soda Butte....... 
(7) Sylvan Pass...... 
ontana. | 


ig Timber Creek...... 103)... .68) .16, .19 .06....|....|... | T. |. .20)....| 83) 


....do 
....do | .| .08 | 


Chessman Reservoir ...| Missouri J Te | T. | .08)....) | .83)....) 88)... . 


E 
| “| | > 
| | 32 
86 
26 
55 
85 
27 
O08 
—— 20 
17 58 .12 } 
Busby do ‘ 
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2.—Daily precipitation for September, 1910. District No. 6—Continued. 


Day of month. | 
T 

Montana—Cont'd. | 
0.54 
1.57 
2.47 
Flathead Creek......... 4.79 
2.51 
Fort Benton............ 1.96 
Fort Shaw...........+.. 2.34 
Glendive... 0. 36 
Goldhbutte............. | 0.78 
1. 86 
Great Falis............. Missouri 3. 35 
Half Moon Pass.. ‘ 5. 50 
Half Way House. 3.33 
Harlowton...... 4.01 

0.48 
1.77 
Highwood.............. 4.35 
1.89 
Huntley 2.73 
Jones Canyon.......... 3.93 
Lonetree. 3.40 
Lost Horse Creek....... 3 3.46 
0.27 


issouri 
Townsend 3. 57 
Trail 3. 38 
2.47 
0. 67 
Virginia City........... 1.20 
all Rock Mountain...) M 4.04 
Warm Springs Creek... 2.44 
ville 3.49 
North Dakota 
0. 
Berthold Agency 1.04 
ismarck 2. 66 
1.12 
| 0.03 
Coal Harbor | 0.10 
Dickinson 0.70 
Edgely.... .%.. | 4.19 
Epping.... 0.24 
Fullerton. . 4.26 
3.52 
Hettinger .33).. | 2.41 
M 06 | 0.38 
Jamestown 2.79 
— T. |i. 2.39 
0 . 4.27 
2.16... .| 2.16 
Marmarth..............| Little Missouri ...... 1,56 
Marstonmoor...........| James............... 2.97 
0.12 
Missourl............. 3. 53 
New England..........| Cannon Ball........ . 37). 0.99 
0.12 
1.20 


Raymond. 
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‘Tasie 2.—Daily precipitation for September, 1910. District No. 6—Continued. 


River basins. 


26.6.8 8 S 6.2. 4.6 


SEPTEMBER, 1910. 


Ba 


3 


Ardmore 
Armour...... 
Belle Foure 


Alexandria... 


‘ort Collins...... 


Englewood. 
Wentworth...... 
Fort Morgan. . 
Frances....... 


Eureka..... 


Cheesman.. 
Denver... 
Ed 

Es 


Castlewood..... 
Centerville... . 
Davist 

Deadw 
Deerfield 

De Smet 
Dowling.. 
Dumont 

Elk Moun 

Elk Point 
Faulkton... 
Flandreau.. 
Harvey's 
Watertown.... 


Canton.......--- 


South 
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Tapes 2.—Daily precipitation for September, 15 1910. District No. 6—Continued. 


| on 


Fry's Ranch............ South Platte... ........, .06 .31 .13 .17).. 


z 

= 

4 


40 


err 


| | | 


-08 . 


Oakdale 


Os 


= 
2. 63 
1.51 
0.49 
Grover 36 1.19 
0.91 
22 
30 
29 
Nebraska. | | | | | | | | 
Ashland Platte .02 .08 .00 .11 13 .161.28 .01 .02 .79 
Bur re Ni rara : 
Crete Blue 20 .05 .04 .10 . 103.95... 2,25 
Culbertson | | Republican 41 .11 .10 24 .13 
Grand Island do...... T. 10.30 T. 08.27, T. 1.80.20 .08 ...| 2.83 
1.78 
1.46 
{ 
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TABLE LE 2.—Daily precipitation f Sor September, 1910. District No. 6—Continued. 


j Day of month. 
3 
| | 90 14 15/16/17 18 19/20/21 a2 | 25 3 
. 
Nebraska—Cont’d. | | 
Scottebluff.......... ...| North Platte........ 017.07 .01 T 
Turlington............. Lil Nemaha...... |...) 08 .18 T. | 20 
— | Nodaway........... T 
Rock Rapids...........| Big 
6 Clay Center 333 
Colby... 
Concordia... 1.59 
2 Dresden | | 2.29 
4 Elleworth. 2.37 
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TABLE 2. —Daily | precipitation for September, 1910. District No. 6—Continued. 


SEPTEMBER 1910 


Stations. River basins. Be 2 
| 
| | 
Osage City l.......... Marine de 662.90 .89 .47 .47 cual | T. T. 
Phillipsburg............ Ze 5. 04 
Marias de Cygnes... . 25... 8. 50 
Russell Springs........|.... do... 1,05 
Saint Francis........... 1.67 
1.32 
4.59 
5. 63 
3. 67 
7.32 
2. 28 
|. 1,24 
4.88 
| | aa 
Appleton City. ‘as .35 6.98 
05 2. 162. 251.00. 43 
2.001.40 .03 . ..--| 11.3 
Harrisonville || 06.78 881. 331.04 .20 
Haselhuret............. 10.10.12 . 34 .-| 361 
Hermann .063, 501.90 .38 .52) . | 9,22 
| .50 .10 .15 .32 .10 .48.... . 1.55 4.41 
Lamonte............... Missouri.............2.04 .31 .211.401.99 .03 .60 ; 9, 66 
Lexington Missouri... 061.50, 191.34 .20 .16....1. ...-| 68 | 7.56 
areaw......... 2.74 76.37) . 13, 9. 70 


‘ 
j 


| |i le] ' 
| z A | @ 


| “wyodoy, 
| 


| 
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Climatological Data for September, 1910. 


DISTRICT No. 7, LOWER MISSISSIPPI VALLEY. 
_ Isaac M. Cunve, District Editor. 


GENERAL SUMMARY. 


High temperatures prevailed generally during the first seven 
days of the month, but from the 8th to the 14th a cool wave 
overspread the district, causing a decided fall in temperature 
southward to the Gulf coast. From the 15th to 22d warm 
weather was general, maximum temperatures of 100°, or higher, 
being recorded in some localities. From the 23d to 25th an- 
other cool wave prevailed, during which time day temperatures 
were below 70° in the northern portion of the district. From 
the 26th to the close of the month warm weather was general. 

Precipitation was in the form of rain, except that five of the 
more elevated stations of the Colorado area reported light falls 
of snow. Periods of precipitation were well defined, except in 
the New Mexico and Texas areas, where only scattered showers 
occurred. In Colorado, there were two rainy periods, from the 
Ist to 3d and from the 10th to 23d. Over the remainder of the 
district showers occurred generally in two periods, from the Ist 
to 14th and from the 19th to 28th. The precipitation was 
unevenly distributed and below the normal over the greater 
portion of the district. In many localities severe drought pre- 
vailed. 

TEMPERATURE. 


Mean temperatures for the month were above the normal 
throughout the district, the departures ranging from +0.9° to 
+6.1°. The maximum temperature reached or exceeded 95° 
at some stations in all States or areas, and 100°, or higher, was 
recorded in many localities. The highest temperatures were 
experienced generally in Oklahoma and in the Texas area, 
where they were above 100° at nearly all stations. The highest 
temperature recorded was 107°, at Hobart, Okla. Minimum 
temperatures for the month were generally below 40° in the 
Colorado and Kansas areas and below 50° elsewhere, except in 
the southeastern portion of the district, where they ranged 
between 50° and 60°. The lowest temperature recorded was 
25°, at Lake Moraine and Leadville, Colo. Light frost was 
general over the New Mexico area on the 27th. Freezing tem- 
perarures occurred at many stations in both the Colorado and 
New Mexico areas and at one station in Oklahoma. A general 
frost occurred over the Kansas area on the 27th and again in 
the Verdigris Valley on the 28th. 

Monthly mean temperatures and departures from the normal 
for the various States and parts of States are reported as follows: 
Colorado area, 62.4°, +3.3°; New Mexico area, 66.2°, +2.3°; 
Texas area, 76.0°, +5.2°; Kansas area, 71.9°, +2.2°; Okla- 
homa, 77.7°, +4.4°; Missouri area, 72.4°, +2.9°; Tennessee 
area, 75.2°, +3.2°; Arkansas, 76.4°, +3.1°; Mississippi area, 
78.1°, +3.2°; Louisiana, 79.2°, +1.8°. 


PRECIPITATION BY DRAINAGE AREAS. 


Arkansas River and tributaries.—Less than the normal amount 
of precipitation occurred throughout this drainage area, except 
in Arkansas and over the headwaters of the Verdigris and the 
Neosho valleys, in Kansas and Missouri. The amounts of pre- 
cipitation and the departures from the normal for the several 
portions of this basin differ materially. Over the headwaters 
of the Arkansas River, in Colorado, the average from 33 sta- 
tions was 0.57 inch, being about 0.7 inch below the normal. 
The precipitation was heavier over those portions of the Ark- 
ansas Valley proper that lie in Kansas and Oklahoma, where the 
amounts from 38 stations averaged 1.41 inch, which is about 
half the normal amount. The average for the Cimarron Valley 
was 0.28 inch and the deficiency amounted to more than 2 
inches. The precipitation from 60 stations in the Canadian 


Valley averaged about half an inch. Over the part of this 
valley that lies in New Mexico the deficiency averaged about 1.3 
inch, and in Texas and Oklahoma it averaged about 2 inches. 
The precipitation was uniformly distributed over the Verdigris 
Valley, the average from 10 stations being 3.08 inches, about 1 
inch below the normal. Excessive precipitation occurred in 
portions of the Neosho Valley, 6 stations reporting more than 6 
inches and one more than 10 inches. The average from 18 sta- 
tions was 5.11 inches, being about 0.7 inch above the normal. 
Over that portion of the Arkansas Valley below the Oklahoma- 
Arkansas line, the precipitation was unevenly distributed, the 
average from 15 stations being 2.55 inches, about 0.5 inch 
below the normal. 

Red River and tributaries.—There was less than the normal 
amount of precipitation at every station in the Red River 
Basin. The average from 59 stations was 0.85 inch, being about 
1.9 inch below the normal. Only 7 stations reported more than 
2 inches. 

Mississippi south of St. Louis and small tributaries.—More 
than the normal precipitation occurred over the upper portion 
and less than the normal over the central and southern portions 
of this drainage basin. In the immediate Mississippi Valley 
the amounts from 44 stations averaged 2.61 inches, being about 
0.5 inch below the normal. Heavy precipitation occurred over 
the Meramec Valley, where the excess averaged about 2 inches. 
Over the White River Valley the average from 21 stations was 
3.83 inches, being about 0.2 inch above the normal. One sta- 
tion reported more than 9 inches. The precipitation was light 
over the Yazoo Valley, the average from 28 stations being 0.66 
inch, about 2.4 inches below the normal. Over the Valley of 
the Big Black the precipitation averaged 1.16 inch, being about 
2 inches below the normal. Less than the normal precipitation 
occurred at all stations in the Ouachita Valley, the average from 
19 stations being 1.55 inch, about half the normal amount. 

Louisiana coastal plain.—Heavy precipitation occurred at 
several stations in the central and eastern portions of this area, 
the greatest amount being 10.37 inches. More than the normal 
amounts occurred over the eastern and less than the normal over 
the western parishes. The amounts from 29 stations averaged 
4.41 inches, being about 0.3 inch below the normal. 

Monthly precipitation and departures from the normal for the 
various States and parts.of States are reported as follows: Col- 
orado area, 0.57, —0.74; New Mexico area, 0.46, —1.40; 
Texas area, 0.34, —2.19; Kansas area, 2.57, —0.66; Okla- 
homa, 0.98, —2.00; Missouri area, 3.84, +0.47; Tennessee 
area, 1.90, —0.96; Arkansas area, 2.41, —0.87; Mississippi 
area, 1.15, —1.83; Louisiana area, 3.29, —0.77. 


RIVERS. 


In Oklahoma nearly all streams were at low stages and many 
of the smaller tributaries were dry during the latter part of the 
month. 

Low water continued in the Red River and changes were very 
slight. 

No material changes occurred in the Arkansas River during 
the month and low stages prevailed generally. There was a 
rapid rise in the Neosho early in the month, which lasted for a 
few days. Navigation on the lower Arkansas was suspended, 
except for a few days in the second decade. 

Low water continued in the White River. 

Only slight changes occurred in the Ouachita and low water 
prevailed throughout the month. 

Below St. Louis the Mississippi rose slowly during the 
second and third decades. The crest of this rise reached Mem- 
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phis, with 15.1 feet, on the 14th; Helena, 17.4, on the 15th; 
Arkansas City, 20.2, on the 17th; Vicksburg, 16.2, on the 19th; 
Natchez, 16.8, on the 20th; Baton Rouge, 9.0, on the 21st; and 
New Orleans, 5.7, on the 25th. 

NOTES 


Rociada, N. Mex.—Crops are fair and the weather has been 
ideal for harvesting. Rains have been light in the mountains 
and streams are running low. 

Las Vegas, N. Mex.—‘The Optic,” September 10, 1910.) 
Construction on the Eagle Nest Dam, the big irrigation project 
of the Cimarron Valley in Colfax County, was begun Saturday. 
The dam is to be located near Elizabethtown. It will confine a 
large amount of water and will irrigate many acres of fertile 
mae 

The French Land and Irrigation Company is working a large 
force of men near French. * * * Due to various reasons, 
principally lack of knowledge of the soil, the crops on the irri- 
gated land opened this year near French are not a pronounced 
success; the farmers, however, are profiting by their experience. 

Beaver, Okla.—Weather unseasonably warm. Rain is needed. 

Chandler, Okla.—Most of the streams in this vicinity are dry. 

Chattanooga, Okla.—Streams are all dry and water is very 
searce. 

Healdton, Okla.—Wells are going dry and water is scarce. 

Kansas (T. B. Jennings, Section Director).—A severe hail- 
storm traversed the southern and eastern counties, on the 3d. 
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On the night of the 25—26th a hailstorm occurred in the southern 
part of Reno County, which lasted for 20 minutes and materially 
damaged the apple crop. The hailstones were three-fourths 
inch in diameter. Generally, weather conditions were very 
favorable for farming operations, building, and transportation 
interests. 

Missouri (George Reeder, Section Director).—Weather condi- 
tions were generally favorable for outdoor work. Reports indi- 
cate that the rise in the Mississippi, along with the relatively low 
stage of the Ohio, caused some cutting into the river bank at 
Birdspoint, Mo. 

Mississippi (J. H. Scott, Section Director)—Two drainage 
projects in Coahoma County, Miss., that will reclaim or benefit 
27,000 acres of very fertile land, are now nearing completion. 

Fishing Bayou Drainage District was organized in 1908 under 
the Alcorn Drainage Act, bonds to the amount of $30,000 being 
sold. It comprises 7,000 acres of land, drained by about 9 
miles of ditch, including two laterals. The main canal has been 
opened into the Sunflower River and only about 10 per cent of 
the work remains to be done. 

Hopson Bayou District comprises about 20,000 acres of land 
adjoining Clarksdale, Miss., on the south and east. It was 
organized in 1908 under the Alcorn Drainage Act, $50,000 in 
bonds being sold. The plan calls for 17 miles of ditch opening 
into the Sunflower River. About four-fifths of the work is 
complete. 
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was TABLE 1.—Climatological né ical data for September, 1910. District No. 7—Continued. 
F Temperature, in degrees Fahrenheit. | Precipitation, in inches. Sky. 
35 
Texas—Cont'd. | 
Denison... 0.0 | 220 7 > | J.B. Gibson. 
0.0) 1 21; 3; 6/e. Mrs. M. C. Myers. 
0.0; 4/18 10) C. K. Brown. 
Lewis Ferry 6.0) 0/19 11) 0) sw. A. C. Elliott 
Memphis 5 | P. G. Ruff. 
men... | = | Ft.Worth & DenverCityRy. 
| 6| J. E. Kinney. 
8; 2)s. R. A. Choate. 
Ochiltree | 0.0) 0 27) 3) O| sw. | Rev. P. A. Kaelin. 

Paris... 22 | 3 | Robert A. Miller. 
jomons 0.0) 2) 19 C. 8. Solomon. 
0.0 2/21 2 7 s. | Wm. H. Crawford. 

0.0 6 se. H.J. Palmer. 
60 18 11 1) sw. R.S. Chamberlain. 

Springs 0.0) 1 31; 8| lis 4. Gibbs. 

| 0.0 0/20 | Ft.Worthé DenverCityRy. 

0.21 —1.84 612 00 4/21 9 

17, 7.3'-—0.3 39°28 37 611 1.82/1 
Chanute 2.8 0) 5 6 s. Chase W. Brown 
2000) 13) 103 12) «38 42 «0.65 — 1.61 | 0. — 
‘ottonwood Pails........ | 1.65 0.0 6/16 3) E. B.G 
Counell Grove M 04°18 29° 27t - 
Cunnin 75. 0¢ + 42 103% 19 27 ris 1.26 ; Wit, Menton. 

Emporia 29 10.4 | + 2.3 10 9 37 38 4.31 + 0.75 2.25 8/1332 5 8. |W. 
2.83 — 1.32 1.07 6/21 6 %/\se. | T. C. Peffer. 

Fall River. 72.7 99 38 28 412.33 0.80 00 7:4 1 1 8. J. McDaniel. 
| rt 7 1.068 0.0 9 1 #8 6 ne. B. W. Holmes. 
Garden 70.2 + 0.8 7 3527 45 #0<.27 —1.51 0.15 0.0 3 | BF. 
Independence........... | Montgomery......... $16 102) 3) 41/28/38 3.60 02% 202 00 5/1) 
Hamilton............. 97 | 0.56 |....... 0.56 0.0' 1°18 5 4 N. M. Herb 
| Hodgeman..... 8). - 0.22 0.0 3 7 21 2 ne. James Aiken 
| 99 «18 30 | 27 | 38 1.88 |........ 0.68 6 IL 5) sw. Roth 

MePherson.... | McPherson... 1, 70.0 9 18 35 27°44 2.86 0.42 220 0.0 10 is = | Peline. 

1,368 | +38 063 36/28 O17 — 269 012 00 2/2 9 I) |S. Garrison. 

| — 0.33 09% 00 3 6 9 s | H.N. Renfrew. 
| Kingman......... 1,496 14 75.7 +43 100 tit 37 tits O72 00 at 
| Labette 809 16 73.3 +13 97 45 28 34 3.46 +0.09 1.03 0.0 

M 21, 43/28 31 10.9 )........ 441 0.0 8 15 4 11) sw. 

Wichita. | | sw. R.C. Harlan. 
Winfield | +28 3) 27 1.56 1.57 0.56 0.0 9 12 12) 6) se. U.S. Weather Bureau 

Apache. .. | 2% 3 «1 s. | G.D. Teeter. 
1, 575 "7 80.6) 47.1) 12 48 26 41 0.12 012 00 1 18 Marsh. 

Beaver 2, 500 4 73.6 + 2.2 100 38 27 2.04 t | | 

4 (0.65 0.0 4°2% 2 | J. Landis. 
Calin | Comanche... 1,380 5 76.18... 03! 3 481 28 2. 64 2.22 0.0 2 Is! | Frank Pavel 

Chickasha. .... | Grady. 10) + 5.5 3 49° 28 | 40° 1.53 — 0.45 0.78 0.0 2) Be | Squire Huse 

1400/10 90.8 466 106 3) 48/28 43 0.35 —2.06'035 0.0 1.17.13 | J.P. Stutzman 


, 1910. 
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| | | 
| 
Stations. Counties. | Ww 
3 
Tennessee —Cont'd. | 
Kenton........., 3 7 
Memphis........ 9! 5 
Trenton....... 4 2 
Union City cscs 4 4 
3 4 
ee 3 3 
Batesville..... 8 
Bee Branch.... Van Buren............ 34 6 
Bergman....... ae 37 4 
Black Rock.... Lawrence.............. 7 
Brinkley....... 4 6 
Calico Rock... 4 
Camden........ Ouachita. ............. 5 
‘arendon...... 5 
6 
Dardanelle..... 7 § 
Dennard........ 
Dodd City..... ti 
Dutton.......... 3 
Crittenden............ 2 
2 
Fayetteville..............| Washington........... 7 
7 
Hot Springs............--| Garland............... 3 
Jonesboro............ Craighead............. 6 
Lake Farm........... 2 
Lewiaville............ Lafayette.............. 3 
Little Rock........... 3 
Lutherville........... 8 
OO Hot Spring............ 3 
Mammoth Spring.... aS 8 
Marked Tree....... 3 
5 
Mount Nebo 
Pocahontas Randolph............. 5 
Poad....... 4 
Portland.... 5 
Prescott..... cos ad 2 
Rogers...... 7 
Springbank ces ce 1 
Subiaco..... come 6 
Texarkana.. 332 2 
Warren..... 304 3 
6 
Austin........ 4 
Batesville. ... 1 
Byhalia...... og 5 
Charleston. .. Tallahatchie.......... . 
Clarksdale... 4 
Coffeeville.... 3 
Corinth...... 8 
Crenshaw... 3 
ie 4 
Due ene Montgomery........... 1 
Edwards..... 9 
Enid......... Tallahatchie........... . 0 
Fayette...... 3 
Greenwood... 
Grenada..... s : 
papery Viet 2 
pony Springs it 29 7 
Coahoma............... 
| 
New Albany........... 
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| 
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Abbeville......... 


Baton Rouge 


St. Tammany........ 39 
Donaldsonville.......... Ascension............ 
Farmerville.............. 177 
Grand Coteau............ Tee 93 
Tangipahoa........... 44 
Lake Charles............. 22 
ern 
Bienville 
Logansport.............. Soto 
St. Landry 
Minden..... Webster 
onroe..... Ouachita 
Morgan Cit St. Mary 
Newellton.... . Tensas 
New Iberia... ---| Iberia.... 
New Orleans (i).......... Orleans 
New Orleans (2)..........|.... 
Plain Dealing............ Bossier 
Acadia 
St. John Baptist 
St. Francisville........... West Feliciana......... 115 
Simmesport.............. 
Southern Univ. Farm.... Jefferson.............. 
Calcasieu 


4 Temperature, in degrees Fahrenheit. Precipitation, in inches. 
| 
| A Als |« 
| 
73.4 +2.6 98 St 48 18 40 2.11 — 1.02 1.55 
| 98/22 §2 18/| 1.64......... 0.68 
70.3 |........ | 98) 83 18 | 36) 0. 84 
76.8 + 2.7| 924 23° 55 18 284 1.30 — 1.29 1.00 
|e 9 50 18 37/4.20....... 1.90 
73.8 +40 94 22 58 18 | 27/| 2.51 — 0.83 | 0.74 
78.4 +3.7 98 23 52 18) 36/ 0.90 — 2.53 0.80 
73.5 +1.3 98/23 57. I8t 32 | 3.54 + 0.01 | 1.63 
73.4 +1.9) 97 23 51 18 | 35| 0.44 — 2.27 0.30 
73.9 +0.5 23 57 19 29| 4.92 + 0.74) 1.70 
79.0 +17 98 It 50 19 45/| 2.19 — 0.66. 1.30 
73.2 +0.9) 98 22 53 18 35/493 + 0.38 1.65 
79.4 +15 97 8 64 19 29/32.29 — 0.33 2.10 
78.7 + 1.3 95> 6f 55> 19 33> 5.09 — 0.28 | 1.75 
81.5 +1.3) 91 22 71 12! 9.33 + 2.65 | 1.80 
93> 8 60> 19 | 26> 5.08 ........ 1.80 
7.4 +42, 98 If 48 18 43 0.34 — 3.09 0.13 
79.8 +060.8) 91 It 66 19 | 24) 3.33 2.26 1.35 
73.0 +11) 9 41 50 19/39 1.10 — 1.97) 1.10 
0 7.8 95 22 55 32 | 3.98 0.22 | 1.27 
79.1) +1.4) 9 55 18 38 3.88 — 0.51 | 1.06 
20; 81.4 +2.6! 9 2 62 30 10.37 + 6.05 3.12 
20| 78.0 + 2.4 951 21 38! 0.94 — 1.64 0.65 
955 St 50° 18 37" 1.43 )........ 0.87 
18} 80.2 +1.3 97 6t 57 19 | 33 | 2.68 — 3.16 0.77 
100 8 51 46/0.20......... 0.10 
798 +2.4 96 St 58 19| 32 2.82 — 0.62 1.65 
15| 79.0 +18 98 22 53 19 38 4.19 + 0.49 1.82 
73.4 —O.1 95/23 19 32 6.10 + 0.16 1.40 
| 12] +2.9 100 8 57 20/37 1.06 — 3.88 0.33 
21/ 73.8 +1.2 93 56 19 0.85 — 2.65 0.45 
73.6 +10 99 8 56 191 42 2.54 1.15 | 1.60 
9) 82.8 +1.6 9 8t 65 15t 27 0.50 — 3.74 0.50 
18| 81.2 +18 98 21 68 20 | 30 4.61 — 1.89 1.25 
52 19 | 38 | 2.64) 1.05 
99 22 51 19t 44 | 0.65 0.32 
101. ot 18 | 37. 0.54) 0.36 
50 851.72 )........| 1.28 
91 «19 23) + 3.94 | 2.15 
8 67 19 22 4.91 + 0.10 0.98 
97 7 57 19) 32) 6.08 + 0.06 | 2.37 
40 2.63 — 1.00 0.91 
98 3t 51 19 42 1.10 — 1.89 0.56 
97 6 59 19 35 2.82 — 1.40 1.60 
81. 101 23) | 2.42 
783.8 +3.3 9 41 49 20 47 2.03 — 0.94 0.80 
13 80.9 +2.6 1005 7+ 54> 17/ 42> 2.50 — 0.76 1.50 
6| 9 OF 58 19/30 '405....... 2.75 
7, 79.4 +11 96 TF 18 | 34 6.06 + 1.32 3.25 
39/ 80.0 +43 9 2 60 19) 28 0.69 — 2.53 0.52 
80.0 +28 1 56 19/30 1.09 — 2.03 | 1.09 
100 23. 46 «18 | 40> 0.51 ........ 0.24 


a, 4 ¢ ete., indicate, respectively, 1, 2, 3, ete., days missing from the record. 


* Precipitation ineluded in that of the next measure 
readings 


** Temperature extremes are from observed 
t Also on other dates. 
Separate dates of falls not recorded. 
Data are from standard instruments not 


§§ Instruments are read in the morning; the maximum tem 


Estimated by observer. 


. 


nt. 
of the dry bulb; means are computed from observed readings. 


by the U. S. Weather Bureau. 
perature 


Precipitation for the 24 hours ending on the morning when it is measured. 
melted snow. 


- Precipitation is less than 0.01 inch rain or 


O0linch or more. 


Total snowfall 
unmelted. 
Number of 
Prevailing wind 


Tallahatehe Dng. Co 
ahatchie 

J.C. Pitch 
Prof. Geo. H. Kent. 


U.8. Weather ureau. 
Miss 


Hon. C. J. Edwards. 
Miss Nellie Graham. 
Miss Lula M. Wentz. 


| C.8. McFarland. 


Aw werner: 


Sen 


| N.L Exp. Station. 
te Biologic Station. 


eeesssssesss sssssss 


— 


Sex 
Sete 


= 


it. Charles College. 
arr. 


=> 


L. T. Nunemacher. 


rs. Bettie M. Dennis. 


| Sugar Exp. Station. 
| Louisiana Meadows Co. 


Sesssss 
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then read is charged to the preceding day, on which it almost always occurs. 
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ayette............. JAH. 
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Yazoo i. Courts. 
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321 8 | Dr EA. Crawford. 
3 | Re. Chas. B. McNeill. 
6 nxn. Miss Ethel Fort. 
4 n. Kenneth F. Stiles. 
5 ne. | Virgil E. Kinsey. 
0 n. John D. Fultz. 
3 se. | Mrs. Jno. A. Gebert. 
1413 3 se. | U.S. Weather Bureau. 
4 3 Bis. 
6/2. 
0 se. | Leon Sanders. 
7/ a. A. P. MeNeil. 
10 ...... Leon Godchaux Co., Ltd. 
5 |e. Miss Ruby McCook. 
0 sw. J.C. H.MeKinney. 
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Day of month. — 


12 13 16 17 18 25 26 27 28 29 30 31 
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1. 
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0. 
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TaBLE 2.—Daily precipitation for September, 1910. District No. 7—Continued. 
Day of month. 
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Day of month. 

Donaldson ville} 2.00 .30........ 10.37 
Hammond . . 419 
«6.10 


bes 
Lafayette!!... 
Lake Ch 
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ville 
I 

eee 
Melville 2.64 
0. 65 
Monroe! 0.54 
Morgan 4.00 
1.72 

New Orleans (1). ........... 4.91 
New Orleans (2)....... 6. 08 
New Orleans (3)........ 5.37 
New Orleans (4)........... 5.77 
New Orleans (5). ......... 5.08 
New Orleans (6)...........do 4.23 
New Orleans (7).......).... 4.52 
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Plain Dealing.......... 1.10 
«cos cos 2.82 
6.91 
2.50 
St. 4.05 
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porti.... 
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Sugartown. .........../s» 
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‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
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| 
| 
| 
| 
| 


1397 


MONTHLY WEATHER REVIEW. 
tem peratures at selected stations, September, 1910. District No. 7, Lower Mississippi Valley. 


SEPTEMBER, 1910. 


azimum and 


TABLE 3.—M, 


— 
—|| 
| 
2 


sures essex seeee 22828 
— 


minimum 
Oklahoma. | Missouri. 


‘qumgyog . ——— | 
| 


SEPTEMBER, 1910. 


MONTHLY WEATHER REVIEW. 1399 


Climatological Data for September, 1910. 
DISTRICT No. 8, TEXAS AND RIO GRANDE VALLEY. 


Bernarp Bunnemerer, District Editor. 


GENERAL SUMMARY. 


The month of September, like the preceding month, was 
marked by persistently warm weather and by generally 
deficient precipitation. It was the warmest September in 
Texas during the last 23 years, while in New Mexico the mean 
temperature of the month was only a fraction of a degree less 
than the previous highest September mean recorded during the 
last 15 years. The precipitation of the month averaged much 
less in New Mexico and Colorado than it did in August, but 
there was a considerable gain in Texas. Droughty conditions, 
however, continued in may portions of Texas, and in some 
localities water had to be hauled by train and wagon from other 
points. A moderate excess of precipitation occurred over a 
limited area in the north-central portion of Texas from Shackel- 
ford and Coleman to Parker and Bosque counties, and a de- 
cided excess occurred in the lower coast counties and lower Rio 
Grande Valley; elsewhere in the district there was a conspicu- 
ous deficiency. In New Mexico the average precipitation was 
next to the lowest ever recorded in that territory. The rainfall 
was poorly distributed, being of the midsummer type with 
widely differing amounts in even near-by localities. 

The greatest monthly precipitation in Colorado was 1.63 inch 
at Hermit; in New Mexico, 3.05 inches at Batesmans Ranch; 
and in Texas, 10.71 inches at Brownsville. There was no rain 
or only an inappreciable amount at one station in Texas and at 
five stations in New Mexico, while at six others in Texas and at 
four in New Mexico the monthly amounts were less than 0.10 
inch. The least monthly amount in Colorado was 0.14 inch at 
San Luis. Excessive precipitation of 2.50 inches or more in 24 
consecutive hours occurred as follows: Brighton, 6.83; Browns- 
ville, 8.21; Brownwood, 5.28; Corpus Christi, 4.44; Dublin, 
2.78; Falfurrias, 3.48; Grapevine, 3.05; Kopperl, 3.80; La Parra, 
7.75; Laureles Ranch, 5.79; Llano Grande, 5.00; Midland, 2.50; 
Mission, 5.65; Panter, 2.61; Ricardo, 4.41; and Weatherford, 
2.63. 

The sunshine was abundant and averaged above normal. 
The number of days with 0.01 inch or more of precipitation 
averaged 5 in Colorado, 3 in New Mexico, and 4 in Texas. 


TEMPERATURE. 


The monthly mean temperature was 3.3° above normal in 
Colorado, 2.8° above in New Mexico, and 3.5° above in Texas, 
the excess of temperature ranging from less than 2° on the Gulf 
coast to over 6° in northeastern Texas and in portions of the 
lower Rio Pecos and lower Rio Grande valleys. The change in 
temperature from day to day was unusually small, and no cool 
spells of importance occurred during the month. In the 
greater portion of the district the warmest weather occurred 
during the first decade and the coolest during the third decade. 
The diurnal range of temperature varied from about 8° on the 
upper Texas coast to about 42° in the extreme northwestern 
portion of the district. 

The highest and lowest temperatures reported were: In Col- 
orado, 90° at Saguache on the 8th, and 19° at Hermit on the 
28th; in New Mexico, 104° at Carlsbad on the 3d, and 26° at 
Red River Canyon on the 26th; and in Texas, 107° at Fairland 
on the Ist, at Haskell on the 3d and 4th, and at Tilden on the 
18th, and 45° at Plainview on the 27th. The local monthly 
means ranged from 57.0° to 60.4° in Colorado, from 48.2° to 
76.8° in New Mexico, and from 71.1° to 85.4° in Texas. 


PRECIPITATION. 


The rainfall] over the Rio Grande watershed was decidedly 
deficient, except over the extreme lower portion which received 
from 5.00 to 10.00 inches south of Fort McIntosh. Notwith- 


standing these heavy amounts the average for the entire water- 
shed was only 1.23 inch, which is nearly 1.00 inch less than the 
average for the preceding month. 

The average for the Rio Pecos watershed was only 0.86 inch, 
or over 2.00 inches less than the August rainfall. The deficiency 
of precipitation covered the entire watershed. 

Heavy rains occurred over the lower portions of the coastal 
plains, but the upper coastal plains and the other watersheds 
of the district showed a marked deficiency of precipitation, the 
shortages ranging from 0.77 inch for the Colorado to 2.40 inches 
for the Sabine. There were, however, a few limited areas in the 
upper portions of the Colorado, Brazos, and Trinity valleys and 
in the lower portion of the Guadalupe Valley where the monthly 
amounts exceeded the normal. The following are the average 
monthly amounts in inches for the various watersheds: Nueces, 
1.08; San Antonio, 0.98; Guadalupe, 2.11; Lavaca, 2.85; Col- 
orado, 2.12; Brazos, 1.37; Trinity, 1.57; Neches, 1.70; Sabine, 
0.97; and coastal plains, 4.41. These amounts are much 
greater than those reported for the preceding month, except in 


case of the Sabine watershed which showed a decided decrease. 


RIVER CONDITIONS. 


The Rio Grande was rising in its lower portion at the close of 
August and subsequent heavy rains caused it to overflow, but 
the flood waters did not reach the high stage of September, 1909. 
A report of the flood will be found in another chapter of this 
paper. The upper Rio Grande and the Rio Pecos were unusu- 
ally low during the month, owing to lack of seasonal rains in the 
mountains. At the Leasburg Project the water supply during 
the month was insufficient. At the Hondo Project there was 
but little water availabie for irrigation. At the Carlsbad 
Project, however, water was delivered throughout the month, 
the total furnished amounting to 4,826 acre-feet. 

The volumes of water discharged by the Colorado, Brazos, 
Trinity, and Neches rivers were slightly greater than during 
August, while the volume discharged by the Guadalupe was 
about the same, and that of the Sabine much less Sharp rises 
of about 16 feet occurred in the Colorado and Brazos rivers 
from the 6th to the 12th. The stages of the Guadalupe and 
Sabine rivers are the lowest on record for September. 


MISCELLANEOUS. 


Frosts.—A general light frost occurred in the northern districts 
of New Mexico on the 27th, which was probably the coldest day 
of the month, and killing frosts occurred at a few of the higher 
northern stations, but the season was so far advanced that little 
or no damage resulted. Last year killing frosts were reported 
from New Mexico on the 13th and 14th of September, and light 
frosts from Texas stations on the 28th and 29th of September. 
So far this season there has been no frost in Texas. 

Cloudburst.—Torrential rains occwrred in Comanche County, 
Tex., on the 5th and 6th, which caused a disastrous flood of the 
Leon River, a tributary of the Brazos. According to press dis- 
patches a wall of water 25 feet high swept down the narrow 
channel of the river, carrying death and destruction in its path. 
A number of houses were swept away, 13 persons lost their lives, 
and much damage was done to live stock and crops. 


FLOOD OF THE LOWER RIO GRANDE. 


The flood of the lower Rio Grande was caused by heavy rains 
which occurred on September 14 in the southern portion of 
Texas and in contiguous portions of Mexico, attending a tropical 
disturbance moving inland south of Nueces County. At Corpus 
Christi the wind attained a velocity of 61 miles per hour from 
the east on the 14th, but there was very little wind at Browns- 
ville, and it appears that the disturbance broke up over the lower 
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Rio Grande Valley, its energy being converted into a torrential 
downpour. From 4 to 8 inches of rain fell in 24 consecutive 
hours on the 14th in Nueces, Cameron, Hidalgo, and Starr 
counties. By the morning of September 16 the river had risen 
17 feet at Mission and warnings were immediately telegraphed 
to all points below. Flood stage was reached at Mission on the 
19th, and the crest of the high water reached Brownsville on the 
23d. The high water mark of the flood of September, 1909, 
which also resulted from torrential rains attending a tropical 
disturbance, was not reached by several feet, and the damage 
appears to have been comparatively slight. The following are 
reports of the flood received at this office: 


Mission, Tex.—On September 14 5.65 inches of rain fell at Mission in 24 
consecutive hours, and between Mission and Brownsville the rainfall for 
the corresponding period was much heavier. The river reached flood + 
on the morning of September 19, when it was 26 feet 10 inches above t 
lowest known water this year. There being no river gage it was difficult to 
ascertain how this year’s flood compares with that of last year, but from 
those who have been close observers of the river for many years, it is learned 
that the high water of 1909 exceeded that of this year by about 4 feet. 

The heavy rainfall filled up all the low places and resaca beds in advance 
of the rise in the river, and when the river started to rise there was a vast 
volume of water that broke through the banks about 4 miles west of Mission 
and followed the resacas between the railroad and river down to the Arroyo 
Colorado. A great amount of this water passed over the railroad track east 
and west of Mercedes and found its way through the back country to Lyford 
and vicinity. 

Out of a tract of 27,000 3 miles wide and 14 long at Mission, about 
1,800 acres were inundated. Of this number less than 100 acres were planted 
to crops, mostly dry beans, which were promptly replaced with winter 
cabbages. 

The train service on the Hidalgo Branch was i ar for less than one 
week, and for two successive days there was no mail delivery. After regular 
service was resumed on the branch line, the main line roadbed between Ray- 
mondville and Harlingen became very soft and in several places the ties and 
rails had sunk level with the surface of the ground.—L. H. Romig. 

Llano Grande, Tex.—The recent flood was not as great as the one we had 
in September, 1909, by about 6} feet. We suffered no damage here, while it 
has been reported that some of the canals farther up the river were slightly 
damaged. A few farmers suffered considerable damage to their crops, 
which consisted chiefly of California beans and of seed bedsfor winter truck.— 
M. D. Wardlow. 

Brownsville, Tex.—Last week I made a trip through the valley to note the 
effect of the flood and found that the river made a total rise of 27 feet at Mis- 
sion, overflowing into the resacas at that place on September 18. The water 
took an easterly course through the Mission tract, covering an area probably 
2 miles wide. About 125 acres of crops were entirely destroyed and a great 
deal of plowed and prepared land was overflowed. The water aieed 
in an easterly and northeasterly direction, its greatest height being just west 
of Mercedes on September 21. 

At Mercedes the water was 3 miles wide and it was necessary to cross the 
place by means of boats. The water swept in on the north side of Mercedes 
and covered the low ground up to the railroad track. This portion of the 
town is populated by Mexicans a: The remainder of the town was not 
troubled by the water, except a few houses in the extreme western portion. 

The water reached Harlingen and backed up toward town on the west 
side September 24, but was held back by levees. Some fields a mile west of 
town were 4 feet under water. The bulk of the water, which passed west of 
Mercedes, reached the low ground south of Lyford and crossed the main line 
of the St. Louis, Brownsville and Mexico Railroad on September 26, and 
traffic was disturbed. There was not the quantity of water in the overflow 
this time that there was in the second overflow of last fall. The overflow 
this year is estimated generally as being half way between the first and last 
overflows of last year.—E. C. Green. 

Brownsville, Tex.-The Rio Grande was approximately 17} feet below 
bank on September 1. On the 2d the river began to rise and reached its 
highest mark this year at Brownsville on September 23, having risen 15 feet 
10 inches. A warning was received from Mission, stating that the river had 
risen 15 feet in 12 hours on the night of September 1. On September 16 
another warning was received announcing a rise of 17 feet in 12 hours. A 

considerable ion of the land up the valley between Brownsville and 
Mission was flooded. The towns of Mission and Mercedes suffered from 
flood, but not to such a degree as last year. About 125 acres of crops were 
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ruined and much cleared land will have to be replowed on account of the 
overflow. The flood water was kept out of Brownsville by means of levees. 
The main line of the St. Louis, Brownsville and Mexico Railroad near Lyford 
was out of commission for a short time on account of softened roadbed, and 


_ the branch line was flooded in several places.—R. M. Boss. 


CONSERVATION OF FLOOD WATERS OF THE COLORADO RIVER. 


The deficiency of precipitation over the Colorado watershed 
during the past summer, and the consequent low stages of that 
river, which broke all previous records for low water, have 
resulted in a strong agitation for a conservation of the flood 
waters of that stream. It is very probable that steps will be 
taken in the near future to prevent a repetition of the losses sus- 
tained this year as a direct result of the shortage of water. 
There are extensive rice fields in Colorado, Wharton, and Mata- 
gorda counties, which are irrigated from the waters of the Col- 
orado River. During the past season the flow of the river was so 
low that irrigation became impossible. The irrigation plants 
had to suspend operation, and the rice crop suffered accordingly. 
From the best information available it appears that Matagorda 
County alone produces annually from 550,000 to 600,000 bags 
of rice. This year, on account of the drought, the production 
of rice in that county was reduced to about 100,000 bags—a 
decrease of 450,000 or 500,000 bags. At a market value of $2.25 
per bag, this would mean a loss of over $1,000,000. With 
proper conservation and utilization of the waters of the Colorado 
River, much of this loss, if not all, could have been avoided. 

The Colorado River rises in the western portion of Texas 
near the eastern boundary of New Mexico, flows in a general 
southeasterly direction, and empties into the Gulf of Mexico in 
Matagorda County. Its drainage area is 45,400 square miles. 
The stream emerges from a canyon at Austin, but south of that 
city it traverses a rather flat country. Its principal tributaries 
are the Concho, San Saba, and Llano. The Concho has a reli- 
able flow and furnishes water for irrigation and for power. The 
San Saba rises in two springs near Fort McKavett in the western 
part of Menard County and flows in an easterly direction for 
over 100 miles to its junction with the Colorado. The Llano 
drains the territory east of Sonora and northeast of Rocksprings 
and joins the Colorado about 20 miles southeast of the town of 
Llano. Its waters are utilized for irrigation purposes. 

The Colorado River has a more rapid flow than any of the 
other streams in Texas. The great dam at Austin, which was 
constructed at a cost of about $1,000,000, and was broken by a 
flood on April 7, 1900, is to be rebuilt. It was 1,250 feet long 
and 60 feet high. The dam at Marble Falls is nearing comple- 
tion. It will be much higher than the natural dam, which has 
heretofore been utilized for water power. These dams will 
probably have a tendency to regulate the flow of the river below. 

That there is a great amount of water discharged by the Col- 
orado River, which could be made useful if properly conserved, 
is shown by the Weather Bureau records of the river stages at 
Columbus, Tex. The records show that in the last 7 years the 
river has been above flood stage at Columbus 14 times, and has 
been nearly bank full a number of other times. During this 
period flood stages obtained 5 times in May, 3 times in June, 
twice in August, and once each in April, July, October, and No- 
vember. The lowest stages occur usually during the winter 
months. The present drought was preceded by a good flow in 
May, 1910, when the river attained a stage of 25.5 feet, which 
is 1.5 foot above flood stage. This water would have been of 
great value if it could have been impounded and utilized during 
the subsequent droughty season. 
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TaBLE 1.—Climatological data for September, 1910. District No. 8, Texas and Rio Grande Valley. 
| £ ‘Temperature, in degrees Fahrenbeit. | Precipitation, in inches. § Sky. | 
Colorado. | 
8, 403 0.0) 3) 15) 5 sw. L.C. Audrain. 
Cumbres... 10, 015 0.0, 11) 9/19 2) sw. Ida M. Lively. 
7,576 0.0; 11/16) has. Speiser. 
« 9, 843 |. 0.0) 10/15) 12) 3)}...... Marion Mason. 
La Veta Pass. ........... 9,000 |.. 0.0; 2;};20; 9 liw Norvin R. Lively. 
9, 675 0.0; 7/18) 7, 5) w. Walter R. Hook. 
Saguache............... 7, 740 0.0) 2/18| 9| w. Bu ne Williams. 
Wagon Wheel Gap....... 8, 434 0/1614 0 | w. 
A ultaral Colles 3, 863 0.0; 9/20 
gricultur | New Mexico A Colle 
(near) ......| Ouse 4, 338 0.0| 0/17/13) 0]... nth 
Alamo 4, 320 “EL Paso & Southwest R. R. 
3, 350 0.0; 4/22) 5) se. | Will Benson. 
Aspen Grove Ranch | 9,000 0.0; 5/14/16 O}...... Junius D. Maupin. 
0.0) 5)18) 11) liw. | . Bateman. 
.| 4, 154 0.0; 2/21; 8| lis. D. C. Sav 
.| 6, 348 El Paso & Southwest. R.R. 
.| 3,120 0.0) 3/23) 4  U.8. Reclamation Service. 
5,429 1/24) 6 sw. Paso & Southwest. R. R. 
7,851 0.0| 1/27! 3 sw. FrankC. 
8,650 | 7 Hi Pose & Southwest. R. R. 
‘orrance.............. 6,140; 64.6)........ 92 32 | 30 | 41 1.96)]........ 1.16; 0.0; | New Mex. Cent. R./R. 
Fort Stanton. ........... 6,231 | 32 | 63.6 | + 2.2 29+ 46") 0.90 |— 1.07 | 0.45 | 0.0) 8 4) se. | U.S. Sanitarium. 
Gallinas San Miguel. .......... 7,600; 81 34 | 24 | 40/ 1.86 ]........ 0.79; 0.0! 7) 6/23 1) se. U. 8. Forest Service. 
99 | 3t 50/29 43 | 1.48 ]........ 1.01/ 0.0) 2/22; 4 4)s. | 8. Reclamation Service. 
3 50 | 27 | 40 | 0.51 j........ 0.31} 0.0) 2/24) 3 se. | J.W. Mosley. 
91 | 10 46 | 29 | 1.95 ]........ Gus Weiss. 
68.0 |........ 93} 10f 28 | 41) 1.07). ...... 1.05; 0.0; 3/19) 9 P. A. Turnbull. 
| 7/15/14 1] sw. | Wm. P. Keil. 
63.2 | + 2.5 88 | 3t 35/29 47/ 1.08 |— 3/27) 2 Dr. Wm. Curtiss Bailey 
69.5 | + 2.8 36/30 48 0.05 |— 1.30/0.05'| 0.0) 1/13/17 O}...... Richard Pohl 
4 42 | 28t 40 | 1.70 )}........ 1.25; 0.0) 7/14/14 2) w. Wm. Pender. 
98 | 0.36 f....... 60) 3/18) 8 4) e. | El Paso & Southwest. R. R. 
91 10 38/29 46 | 0.46,........ 06.0) 3/20 9 sw. Mrs. John W. Corbett. 
100; 0.27 ]........10.37| 1/32) 4/ ee. _ El Paso & Southwest. R. R. 
101, 3 46/27 06.0) 1)21,| 7 2/se. Jas. Brownfield, jr. 
j..+-| @ 26 60) 2] 6/20; die. El Paso & Southwest. R. R. 
90 | 22 45/15 ....) 0.96 }......../0.82| 0.0; 8 sw. | El Paso & Southwest. R. k. 
8, 956 89; 8 26 | 26 51 | 0.60)........ 0.60; 0.0; Ole. Mrs. L. R. Penn 
4,080 12| 75.3 | + 3.6 96 1 52 | 24¢ 43 | 0.48 |— 0.88) 0.35) 0.0) 2); 9 12) H. Raitt. 
4, 265 12| 73.4) + 4.0 97 47 | 0.37 |— 1.37/0.25| 5 2) sw. Reclamation Service. 
pe 6,910, 65.0)....... 46 | 28 00/11/17) 5) 8|w. | W. H. Martin. 
3,578 | 12 | 72.5 | + 2.2 % 3 49/30 41 | 0.44 |— 1.85 0.34) 0.0) 4) 16 12, 2) U. 8. Weather Bureau. 
4,489 14) 75.2) + 5.7 97 | 24 40 | 27 | 43 /......]... 10/se. Atch., Topeka & 8. F.R.R. 
-| 7,013 | 37 | 63.2 | + 2.6 83) 68 43 | 23 31 | 1.12 |— 0.52 /0.55| 0.0 6/19 9 2 sw. U.S. Weather Bureau. 
Santa Rosa...... -| 4,684 10] 71.6)........ 95 «10 46/28 43) 1.33 0.01/1.11 | 06.0) 21 9 O|w. | JohnR.C hapman. 
Socorro. .. 4,600) 18 | 711) + 1.7 9 #12 41 | 18t 55 | 0.39 |— 1.49 | 0.24) 0.0 4 O w. J. J. Leeson. 
Stanley... 6,317) 63.6).... ... 89) 8 37 | 30 47 | 0.37)........ 0.29; 0.0) 2/14, 9 w. Henry Winan. 
Strauss. 0.38 |— 1.02} 0.22) 06.0, 3/15 7 | Southern Pacific R. R. 
Swastika Ranch. ........ 3 0.49) 0.0) 6/20) 9 1) sw. Swastika 8S. & L. Co. 
6,983 | 12) 63.4) 4 2.1 87 | 2 36/24 42/0.26/—0.93/0.11| 5/21) 9 Alexander Gusdorf. 
Tres Piedras............- 8.076 | 5 9| 32/397 3/18) 9 3 sw. Edwin B. Se ward. 
7,936 | 1] 86.0)... .... 8 31 | 27%, 43 | 1.00 )........ 1.00; 0.0; 1/27 2/...... Congove. 
4.488 |....) 74.8 8| 83/20 0.19 | 0.0 | 2/19 11 O sw. I Fairless. 
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Temperature, in degrees Fahrenheit. 


Lowest. 


ainy days, 
or more, 
Number of 
clear days. 


N 


Number of r 
-01 inch 
umber of 
ly cloudy 
Number of 
cloudy days. 
Prevailing wind 


1402 
| 
| 
| | 
Stations Counties. 
| H 
| 
| 
H 
| | 
| 
New Mezico—Cont'd 
San Miguel 8,200 12 
Texas. 
Shackelford........... 1,420 16) 
‘ 1 | 
Ballinger. ......... 1,637 15 | 
Big Springs.............. Howard. ........ 2,306 12 
Boerne..... | Kendall 1,412 | 18 
Fort Bend. ......... Si | 9) 
Boquillas ............. | 
Brazoria Brazoria 25 | 21 |. 
Brenham 
Bridgeport.............. 
Brighton if 
Brownsville 


Brownwood... 
Cameron..... 
Carmona..... 
Claytonville 
Coleman.. 


College Staiion........... 308 19 | 
2,066 | 16 
Columbia............ 34 21 
Colorado............. 206 | 6 
| Valverde............. 1,587 | 1! 
Corpus Christi...........| 20 | | 
445 | 21 | 
21 
21 
Danevang 
Decatur 
4 
15 
21 
Eagle Pass | 21 
1 
2 
22 
Falfurrias. 3 
Flatonia............. | 3 
Fort Clark. 23 
Fort MeIntosh........... | Webb......... 40 
Fort Stockton............| 3,050 13 
Tarrant... 670) 15 
Fredericksburg........... 1,742 | 21 
69 | «40 
Georgetown.............. Williamson............ 750) 15 
Hallettsville.............. | Lavaeca................ 235 | 19 


Date. 
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: 
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BEE: 
woe gue 
eae 
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ee sy: 


S58: Bese: :: 


Se: 
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zis 
0.90 |— 1.17 | 0.48 
1.64 |— 1.50 | 1.36 
3.07 |+ 0.38 | 2.25 
3.99 |........| 0.86 
1.18 |— 2.56 0.40 
2.02 |— 1.22 | 1.20 
0.60 |........ 0.46 
1.69 |— 1.24 | 0.58 
3.77 |+ 0.99 0.70 
0.42 |— 2.05 | 0.20 
0.46 |— 2.67 | 0.36 
1.43 |— 1.51 | 0.66 
0.30 
0.07 
0.84 |= 2.08 | 0.82 
3.03 |j— 2.67 |...... 
1.68 |— 1.52 | 0.57 
0.15 
7.81 4.79 6.83 
0.71 |+ 5.09 | 8.21 
| §.52 |+ 2.75 | 5.28 
ct 0.45 
0.10 |— 2.45 0.10 
4.48 |+ 0.87 | 2.10 
1.50 |— 1.82 | 0.83 
0.90 |— 1.47 | 0.54 
5.16 |— 0.14 | 1.40 
0.66 
6.09 |+ 2.09 | 4.44 
0.55 |— 2.24 | 0.39 
0.48 
1.66 — 2.29 0.45 
2.63 |— 0.19 | 2.48 
2.25 |— 1.60 0.95 
0.72 |~ 2.22 | 0.59 
0.38 
0.50 |....... 0.40 
1.02 |.. .....| 1.00 
3.21 |+ 0.69 2.78 
2.03 |— 0.36 | 0.78 
2.60 |— 0.71 | 1.85 
4.68 |........| 1.90 
0.24 |— 1.21 0.09 
0.40 
1.19 |— 1.35 0.43 
| 3.48 
0.70 
0.72 
0.82 |— 2.30 | 0.40 
1.47 |— 1.28 | 0.72 
1.10 |— 1.91 | 1.00 
2.21 0.74 | 1.86 
2.20 |— 0.82 | 1.09 
1.35 |\— 1.89 | 1.33 
4.74 |— 0.67 | 1.49 
0.40 
1.09 |— 2.00 | 0.76 
1.12 
1.16 |— 1.62 | 0.85 
| 0.38 
0.80 |— 2.61 | 0.80 
1.02 |— 1.57 | 0.35 
| 0.40 
0.15 |— 2.09 | 0.15 
2.25 
| 0.41 
1.57 
0.73 |— 2.64 | 0.28 
1.04 |— 3.45 | 0.32 
2.09 |— 0.80 0.89 
0.00 
0. 40 
1.00 
0.56 |— 3.49 | 0.40 
0.95 |— 1.92 | 0.28 
1.18 
3.80 |+ 1.01 | 3.80 
0.76 
0.32 |— 2.23 | 0.18 
7.75 
7.89 |+ 5.19 | 5.79 
ict 0. 93 
0.08 |— 1.92 | 0.03 
5.00 
0.52 
0.71 |— 2.18 | 0.30 


o 
o- 


NS 


Henry D. Winsor. 


| v. S. Weather Bureau. 


L. Bartholomew. 


N. 
RB. H. Collins. 
| A. Deussen. 


U. 8. Weather Bureau. 


Mrs. Pearl Smith. 


. E. Watts. 


§ 


R. 
R.B. 


Mrs. Sophie Brid, 
E.F.Pr 


‘osser. 
Weather Bureau. 
E. L. Gibson. 


G. A. Eisenlohr. 

. P. Hermansen. 
Fort Worth & Denver Ry. 
U.S. Weather Bureau. 


ax 


eather 


> 
a; 
vA 


Weather Bureau. 
W. Y. Barr. 

Wichita Valley Ry. Co. 
Earle Adkisson. 

Judge John 8. Durst. 
B. J. Hubbard. 
Industrial 
Mrs. F. Coleman. 


‘ 
3 on 
| 3 & 
iB } ilm | 
ae 
48.2 69 
1 80.0) + 5.8 8. 
79.0'+ 4.8 102 
$1.3 | + 2.8 95 sw. 
7.8) +45 101 s. | E. M. Eubank. 
...... W. HL. Denis. 
s.  E.C. Quereau. 
ne. John Bender. 
+ 3.0 100 e. | L.E. Dickey. 
14 | 16 s. B. Reagan. 
+ 3.8 100 | 10%) 19* 8. | R. C. Crist. 
+ 2.8 100 | 3/18 | F. W. Schweppe. 
23; 0 e. T. R. Booth. 
+5.9 108 17 | 8 | e. 
...... Mrs. M. A. Stevens. 
2; 9 sw. Robt. E. Boyett. 
lat 20) 6 se. Mrs. B. F. 
7 | se. Claude Strange. 
230 | 2 19 7/18) 6. 
Fisher 2,100 15 28 16 
20t 8. q 
19 | 8. aps.. 
29 16* 5¢ 5¢ s. 
21 8; 
20; 10 ne. 
| 
0 | se. 
0) s. A. M. Rencher. 
4 H.R. Frobese. 
6 | s. 
0 | se. 
se. 
se. M. A. Keller. 
1 s. J.M.B. Knight. 
Johm W, Miller. 
 Jno.O. Shafer. 
18 7 | se. J.C. Edgar. 
2 4/...... Jos. Metealfe. 
ELL. Faires. 
@ Weather Bureau. 
| H.C. Braden. 
25; R. L. Bush. 
20' 8 2! se. W.A.Gardner. 
3/2. Fred W. Laux. 
23; 7) Ole. rter. 
13; 12, se. tal. 
12; 8 10/e. 
13} 17 se. 
18/12 O}s. 
18/10 
icKson. 
15/12 3) se.  U.S.Weather Bureau. 
23; 7. O|...... John Ryan. 
18/12 Prof. R. F. Young. 
21; J.M. Johnson. 
2%) 2) 2/s. C. W. Johnson. 
15/15 0) ne.  F.E. Whittemore. 
12¢ 4) s. W.J. Crowley. 
21; J.P. Regan. 
2 18; 12) 3/s. Dr. J. E. Lay. 
Haskell..... tt Haskell................/ 4,013 | 83.0) + 7.5 107,32 a 199; 9 P. D. Sanders. 
Hempetead...............| 24] 6]... | 12 J. H. Hancock. 
tant 18/10 2)...... M. Kangerga. 
138 21) 80 6 se. 
Hunteville................| 0/23] 79 8 | se. 
Kaufman................| Kaufman............. 448) 11) 83 20; 10 O}s. 
1,650 | 15 81.7/+62, 100 9 63 22 9) 
Knickerbocker...........| Tom Green............| 2,050 | 6] 80.2)......... 102| 2¢ 58 27 6 6) se. Jos. Tweedy. 
576 | 13 17/10 T. A. Johnson. 
1,026 | 19 81.8 wo 1 61 18 | 37 25,2 #3)s. | Mrs. K.I. Webber. 
Liano. 1,000) 19 83.0'+4.5) 101) 3 20 24; se. E. W. Torrence. 
Longview... 386/21) 81.8) 100°) | 2) ne. C.A.Propst. 
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1.—Climatological data for September, 1910. District No. 8—Continued. 
» 
3 , | GR 22 | a2 4 
| | | 
Texas—Cont'd. | | | 

Angelina | 99 If 52/19 41 1.93 ........ 0.43/ 0.07 2 4 | T.A.King 
Caldwell.............- 418 21 81.1 +43 9! 66 (27) «1.96 — 0.96/1.15| 0.0) 14 ils. | Joc 
Marathon..............-- Brewster.............. 4,043 .... 55 0.40/ 0.0/7 9 11/10). | Rev. A. P. Willis 
Marble Falls............. 0.54; 0.0 5 17 4 +> 9 sw. Wm. Harrison. 
375) 1) 80.5......... 9% 21) 53/19 40 0.19 ......... 0.15| 0.0 3 3 27) ne. Lee Scott. 
Matagorda .............. tabs 2.20| 0.0) 3 19 7) 4\e.  W.E.MeNabb 
Limestone............. be JR 100 «660 20 | 35 1.10 0.0 | 9 Miss Josephine Newman 
Mt. Blanco 76.4 52 29 0.00 — 2.13/0.00| 0.0) 0 23 3  H.C.Smith. 
Nacogdoches 51) 19 39 0.94 — 2.42/ 0.38) 0.0 4,24 3) 3) mn. | Miss Mary Hofmann. 
New Bra . 63 | 20k 1.29 ........ 0.47% 0.0 5k 5e J. Giesecke. 
64) 18 27 1.13 — 2.07] 0. 0.0 6 16 ne. U.S. Weather Bureau. 
Pierce... .. 8| 1.06; 0.08 5 6)...... _R.B. Pointer. 
Plainview | 45 27 44 0.06 — 2.22/0.06; 06.0 1 2% 2 Os J. F. Sander. 
Port Lavaca 9| 64| 20 2.97)........ 1.28! 0.0 4 16 12, J.H. Bickford. 
Ricardo........ 66 | 22 | 27" 6.98 ........ 4.41/ 0.0 8 17 3) se. Lindsay Waters. 
Robert Lee 4| 58/27 36 2.53 —0.52|2.05| 00 5 21 7 | H.D. Pearce. 
Rockland... | | 1.42; 0.0 4 19 8 £D.W. Bellamy. 
64) 21¢ 28 0.76; 0.0) 2 6 23> se.  W.F.M. Ross. 
9| 61/23/35 1.70)........ 0.52) 0.0 8 2 16 12 se. Jas. Johnson. 
San Angelo . 4 58 27 36 «2.19 0.52/1.50) 00 6 19 8 3 8s. Sam Crowther. 
San Antonio............ «2581.5 + 4.4) 98) 23 29 «(0.56 — 2.38) 0.43| 0.0 6 13 3/ se. U.S. Weather Bureau. 
San Augustine.......... San Augustine........ | 2] M6]........ 1) 49/19/42 2.89 ....... 1.67| 0.0) 5\16| 9| F. A. Wilson. 
San Marcos.............. BLO) +26) 98) 9) 23F 28 1.38 — 1.24/0.65) 00) 3 2 6) mn. Miss L.C. Ford 
| San 1,712 | 6| @09)........ 99 60/21 34 0.95 ....... 0.52; 0.0) 6 22 7) O|s. Jas. Burns. 
Baylor (1,390 4 102) 3 | 85 | 27/96 O11 ........ 0.08; 0.0 2 5 Deaver. 

| 2,900; 100 15) 59 28 38% | 1.87! 0.0) 6 3k Mike Murphy. 
Sutherland Springs§..... Wilson................ 101 | «65 22) 32 0.42; 0.0 4 22 3\se.  W.A.Clark. 

Williamson $83 B12) +43 9! 65 33 1.74/00 8 21 7) U.S. Weather Bureau. 
16, $2.4/+5.3) 98 11) 28t 23 1. 1.02} 00 4% 3) W. Goodrich Jones 

18 | 62 | 25 | 39 1.87 ........ 0.60/ 0.0 4 6 18) 6) s. Wm. Kuykendall. 

102 63 | 17¢ 35 «1.30 ........ 0.65| 0.0 5 2 28| O| se. F.M.Getzendaner 
1282.3) +14 100) 8) 64/19 30 3.97 +0.91/1.30/ 5 19 Zirjacks. 
21 83.5) 100) It 65 20 (0.12 — 2.47/0.12/ 0.0' 1 2% 41  E.H. Hall 
101. 2 60 17f 30 1.46 — 1.54/1.46| 0.0 1 27 2) C.D. Longserre. 
21. 100 59 | 28 2.66 + 0.22/2.63/ 0.0 2 27 2 Miss J. Stickfort. 
97; 9| 57/19/32 1.97 ........ 0.51; 0.0 7 22 7/n. Mrs.F.M. Hughs 
104 1, «+60 | 42 2.06 ........ 0.0 3°19 4) | W.W.Gibbard. 
82.9 101 64/20. 31 2.30; 00 7 5 20 5|se. F.H. Earnest. 


ete., indicate, respectively, 1, 2, 3, ete., missing the record. 
* aeons included in that of the next measuremen 
** Temperature extremes are from observed readings of the dry bulb; means are computed from observed readings. 
+ Also on other dates. 
Separate dates of falls not recorded. 
Data are from standard instruments not supplied by the U. S. Weather Bureau 
§§ Instruments are read in the morning; the maximum temperature then read is charged to the preceding day, on which it almost always occurs 
Estimated by observer. 
} Precipitation for the 24 hours ending on the meing whee it is measured. 
Precipitation is less than 0.01 inch rain or melted snow 
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TaBLe 2.—Daily precipitation for S September, 1910. District No. 8—Continued. 


Day of month. 
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SepreMBER, 1910 


Climatological Data for September, 1910. 


DISTRICT No. 9, COLORADO VALLEY, 


Frepericx H. Baanpensvre, District Editor. 
Patrick McDonovon, Acting District Editor. 


GENERAL SUMMARY. 


The month was characterized by notably high mean tem- 
peratures throughout the entire district, generally deficient pre- 
cipitation, sunshine slightly in excess of the normal, and mean 
relative humidity somewhat less than the normal. The month 
was remarkably free from cool spells, and but few frosts occurred 
except at the higher stations in the northern and central portions 
of the district. The day temperatures were unusually high and 
the period of heat was protracted, but the nights in the northern 
and central portions were relatively cool, especially during the 
last decade of the month. In some portions of Arizona maxi- 
mum temperatures of 100°, or higher, occurred daily during the 
greater part of the month. At Parker, Ariz., temperatures of 
100°, or higher, occurred on 29 days; at Phoenix on 19 days, 
and at Yuma on 25 days. The highest temperatures were noted 
during the latter part of the first decade of the month, while the 
coldest weather was most common near the close of the month. 

In Wyoming, New Mexico, and Arizona the rainfall was light 
and the distribution irregular. In Arizona the month was the 
driest of record, except that of 1898 and 1906. In Utah and 
Colorado the distribution was more regular, and rain fell with 
more frequency, but the monthly amounts were less than the 
normal, except in southern Utah, and over the watershed of the 
Grand River in Colorado and at stations on tributaries of the 
Green in Colorado. 

Water for irrigation purposes was reported decidedly deficient 
in Arizona and in localities in western New Mexico. Drought 
prevailed in western New Mexico and the ranges were reported 
to be in bad condition in many localities. 

TEMPERATURE. 


The mean of the 131 stations reporting was 68.8°, or 2.9° 
above the normal. Except in a few unimportant localities, an 
excess was general, and it was unusually marked at several sta- 
tions in the district. By subdivisions the means and departures 
were: Western Wyoming, 53.7°, +3.1°; western Colorado, 
57.7°, +3.0°; eastern Utah, 63.9°, +3.7°; western New Mex- 
ico, 67.8°, +2.7°; Arizona, 77.7°, +2.8°; and southeastern 
Nevada, 73.7°. The highest monthly mean was 94.2° at Casa 
Grande, Ariz., and the lowest, 42.4°, at Corona, Colo. 


For the subdivisions included in District No. 9, the extremes 
observed were: Western Wyoming, 88° and 13°; western Col- 
orado, 94° and 12°; eastern Utah, 100° and 26°; western New 
Mexico, 100° and 26°; Arizona, 120° and 30°; and south- 
eastern Nevada, 108° and 39°. 


PRECIPITATION. 


The average precipitation for the 176 stations reporting was 
0.92 inch, or 0.35 inch below the normal. In western Wyoming, 
except at Battle Mountain, almost the entire monthly amounts 
fell on the 22d. Seattering showers fell in western Colorado 
between the Ist and 4th, and also between the 11th and 21st. 
In Utah there was light rain on the 2d and 3d, and scattering 
rains between the 13th and 19th, but at a few stations in the 
southern portion of the State the amounts were heavy. In New 
Mexico and Arizona there were no well-defined periods of rain- 
fall during the month, while in southeastern Nevada nearly the 
entire monthly precipitation fell between the 13th and 15th. 
By watersheds the averages and departures were: Green, 1.28, 
—0.11; Grand, 1.49, +0.18; San Juan, 1.20, —0.80; Little 
Colorado, 0.50, —0.80; Gila, 0.47, —0.50; Mimbres, 0.39, 
—1.14; and Colorado, proper, 1.17, +0.59 inch. The greatest 
monthly amount was 4.70 inches at Cochise, Ariz., while at 2 
stations in New Mexico, and 6 stations in Arizona no rain fell 
during the month. On an average there were 4 days with 0.01 
inch or more of precipitation. 


RIVERS. 


Low stages prevailed throughout the month in all of the rivers. 
At Yuma, Ariz., the average height of the river was nearly 5 feet 
below that of the corresponding month in 1909. 


MISCELLANEOUS. 


Except at Durango, the sunshine was in excess of the normal. 
Grand Junction reported 87, Durango 80, Flagstaff 84, Phoenix 
92, and Yuma 94 per cent of the possible. 

The mean relative humidity ranged between 55 per cent at 
Flagstaff and 35 per cent at Phoenix. It was below the normal 
at all stations from which reports were received, except Yuma. 
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TABLE 1.—Climatological data for September, 1910. District No. 9, Colorado Valley. 
Temperature, in degrees Fahrenbeit Precipitation, in inches. Sky. 
Stations. Counties. By = Sis Observers. 
Wyoming. | 
Battle Mountain.........| Carbon............... 7,300 ....| 55.9« 20 | 26 | 2.96 |........ 0.70; 0.0; 9).... U. 8. Forest Service. 
Daniel........... Uinta......... 6,740 11) 49.8 13 26 | 56 — 0.18 | 0.60) 0.0) 1) 12) 18) nw. | J.M. Van Dervort. 
Sweetwater............ 6,577 | 2| 54.8) 19 | 26t 540.36 0.33) 2/13) 6| w. | Eden Valley L. &I. Co. 
Green 5 | 57.6 22 | 26 51 | 0.13 — 0.56 0.12) 0.0) 2/18) 9| w. | Geo. W. Maxon. 
Pinedale Fremont 167 4/ 50. 23 | 271) 54! 0.40 0.40; 0.0) 1/15! 3" 0! ow. Forest Service. 
C 
Pitkin 9,483 | 51.7 24 | 27 6220, 0.49 | 0.0) 15 Das MeArthur. | 
9,536 20) 47.5 18 27 49/171 + 0.82 0.71) T. | 9 6/16) nw. Mrs. J.G. Thompson. 
BORED. San Juan.............. 0.56) 0.0) 9) 6&|...... | San Juan P. & W. Co. 
CRIGEED. . 7,500 4) 56.0 21 | 27t 60 | 0.68 |.. ..... 0.25) 0.0) 4/17/11) 2) sw. Lawrence Nolan. 
Collbran. ........- 6,000 | 17 61.8 36 | 23 | 37 1.59 |+ 0.18 | 0.57 | 0.0) 2| sw. | A.A.Wood. 
Columbine Ranch. 6,935 EQ 0.45/ 0.0) 6/18| 6) | Geo. W. Wade. 
11,660 3 | 42.4 19 | 5/| 31 | 1.92 | w. - 8. Weather Bureau. 
Crawford (near) 6,600 61.8 37 | 1.47 | 0.52 9 22) 5) 3)...... C. W. Roe. 
Crested Butte. -| 8,867 |....| 50.0 28 | 1.85 0.38 | 0.0) 11 14/11) aw. | Chastes L. Ross 
Delta...... 4,965 66.0 36 | 0.38 — 0.48 0.15 | 0.0) 487) E. M. Getts 
. pe Hi 51.6 28>) 6 46 | 1.51 )....... 0. 1.0 | 5 | 16 | 9| 5 | ow | 
Durango ‘| La Plata... 6.594 62.3 36027 440.33 — 1.51 0.12 | nw. U. 8. Weather Bureau. 
Fraser Grand.. 8560...) 12 | 27 | 52 | 1.93 0.49) 0.5) 11 14) 11 | 5 | w. D. C. Gaskill 
Glenwood Springs (neat. Garfield 5,823 12) 59.3 26027 49 1.65 + 0.73) 0.75) 0.0 4 20/10, | E. A. O'Neil. 
Grand Junction......... | Mesa..... 19, 69.8) + 3.5. 46 26 34 «20.92 0.02 | 0.57 | 0.0) 23) 1) nw. | U. 8S. Weather Bureau. 
Grandlake....... .-| Grand.... WE | 0.50; 0.0/ 6/23) 3/ | Mrs. Belle Kauffman. 
Grand Valley... 5,089 18 | 64.9 3027 53 1.33 0.51; 0.0 7/22) 1). ....| David Evans. 
Gunnison...... ...| 7,670 | 17 | 53.3 18 | 27 | &7¢...... 94) 164) 14) ow. | Clarence Adams. 
«00,000 | 0.61 | T. 18) 0 sw.  P. H. Foley. 
8,686 5) 56.2 30 23t 43 0.79 0.15) 11/13/11) 6s. J. F. Maurer 
190 16 58.6 19 26 5? 2.01 + 0.52/09) 0.0) 9 21) 2) sw. | A: G. Wallihan 
| 6,620, 4° 65.2 38 & | 0.0, 6/17/12.) 1. sw. | U.S. Reclamation Service. 
6,960 11) 61.3 34 26 42 0.74 0.79 0.22) 0.0) 4/15 15) O nw. B. M. Krumpanitzky. 
7,951 | 1) 54.6 10.96; 0.6) 2 ne. Homer Harrington. 
Rio Blanco. | 188 8 | 57.5 26 27 | 47 | «1.95 118 | 0.0) 7/11 16) 3) sw. 
| 7.953 |....| 75 26 | 27 | 41 | 1.68 |........ 11.03; 0.0; 6/18 11) 1 . | Arthur Hanthorn. 
6,500 19) 58.2 4+ 3.1 84/19) 24 27 | 52) 1.77 + 0.28 0.62) 0.0) 7 25 | Shaw Brothers. 
Pagosa Springs........... Archuleta............. 7,108) 3) 87.8 )........ 8614) 21 | 27 580.41 |........ 0.18 0.0) 5 16 14 sw. 
Paonia. Delite. 5, 694 8 42° 1.21 0.05 0.50, 0.0 5 17/13) sw. 
Rio Blanco........... (5,050 64.6 $6.8 27 | 52 0.83 0.64 0.26 15 w. | Mrs. C. ill. 
River Portal.............. Montrose.............. | 6, 62.3 7) #32 0.42, 0.0 8 17 Service. 
Sapinero (near).......... Gunnison.............. | 8 628)........ 78 | St 24/97) 47) 1.51)........ 0.41) 0.0/13/17| | Touts 
Shoshone. 62.8 87 18 27 | 33 | 2.38 | 0.88 0<.0/12 15) 9) 6 ...... 
Silverton (1)............. 0,285 | 6) $1.8)........ 81/30; 22/30/60 1.91/........ 0.52) 00/13 15) 9) 6 © 
Steamboat Springs....... (6,683 8 15 27) 59) 1.85. 10.56} 00) 4/25) 3| 2)...... | 
™ | 

castle Dale Emery 5, 500 | 11 63.2° + 5.0 90) Bt 7H 52! 1.05 + 0.23 0.35 0.0) ane | James Jeffs. 
6260/10) 56.8 +1.3) 83) 30 48 1.444 0.66 0.65 0.0 3 16 14 sw. | H.C. Wickman, 
5,700 10 62.8 +2.2 88 10) 38 224 46 1.63 +065 054 00 4/21) @...... Geo. H. Barney. 
Fort Duchesne wel 5,000 22 64.0 + 3.4 30 27 56 (0.64 — 0.57 | 0.25 0.0; 8/23) 2) 5\8 | Post Sur on. 

Emery 4, | 33 70.2 +5.2 99/10 39 27 49 0.84 + 0.30 0.0) 6) 9) 0) sw. | 

Hite | 3,000 11) 76.9 +46 100 9) SI 41 0.22 0.50 0.12) 0.0 9) 1......\ John P. Hite. 
San Juan 7,000 10 61.74 824 19) 364 0.82 0.55 0.33 14> Chas. L. Glasemire. 
| Grand 4,000 | 21 | 70.2) +44) 97) 9) 38/27 49 0.84 0.26) 0.43) 0.0 5/13/13) 4...... | Henry rouse. 

| 51 | 12 | 41} 2.00)........ (0.65 | 0.0) 8/18) 9...... Hattie Flanigan. 

'§,607' 90) OF 26 | 1.57 )........ 10.61 0.0) 8/14) 9) | M. M. Smith. 
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Temperature, in degrees Fahrenheit. _ Precipitation, in inches. 
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Utah—Cont'd. 
Trout Creek Ranger .... RI 
New Mexico. 
McKinley............. 
MeKinley...........-. 6, 
Hachita 
Haynes...... 
Hermanas. 
Lordsburg 
5 . 
6, 
eee . 4,184 
Arizona Canal Dam sues .| 1,372 
Benson..........++- Cochise........ 3, 523 
. Graham....... 4,916 
Cochise........ 3, 756 
Buckeye............ Maricopa...... 980 
Camp Verde......., Yavapa...... 3, 160 
Canille Santa Cruz.. 5] 225 
Casa Grande....... 1] 396 
; Cave Creek......... Maricopa.... 1] 520 
Chiarsons Mill...... Graham..... 8] 000 
1; 900 
3] 688 
4) 543 
5] 250 
3] 930 
2] 204 
3] 862 
6] 907 
1) 504 
. 200 
. 51100 
737 
Coconino.............. 6,866 
| 
Navajo................| 6,000 
Mohave...............| 3,83 
4,088 
ch 
awed Santa Crus............| 3,830 
Osborn .... 4,676 
Paradise............ 
Phoenix (1)........, Maricopa............ 1,108 ‘ 
Pinal Ranch........ 
Prescott. 6320 
Saint Michaels...... 
Salome. 
San Carlos......... 
San Simon......... 
Yavapal...............| 5,219 
Maricopa..............| 685 
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Same 1.—Climatological data for September, 1910. District No. 9—Continued. 
E | ‘Temperature, in degrees Fahrenheit. | Precipitation, in inches. |§ Sky. | 
Stations. Counties. | s | i a 333? Observers. 
2,660; | 85.2 )........ 102 | 10 70 | 25 | 1.21 ]........ 0.71; 0.0; 2}; 26) 1| 3) w. Copper Co. 
5. 644 0.06) 0.0) 1) 4/13) 13) sw. W. J. Flake. 
1105 ii3 i7 0,00 0, 00 0.0 28 2 6 ne. F. H. Simmons. 
4, 550 6 14.8 ‘$31 9% 0. 94 0.52 0.0 20) 9 F. N. Walcott. 
4,500) 11) 69.6 +18 95) 45 | 0.16 0.30/ 0.08 0.0) 12| ne. G. H. Kraus. 
2,300 31) 82.0 +16 103) Sf 54 29F 46 0.30 — 0.56 0.17) 2| 4/26) nw. | University of Arizona. 
‘| $421 | 80.9 10) 54 214) 46 | T. = 0.50 T. 0.0 0 13 w. Southern Pacific Co. 
2072 11 81.9 45.4 0.60 |— 0.85| 0.00) 7| Santa Fe, Presc’t & Phoens. 
4.164130 73.8'-0.1, 48 | 43 | 1.58 0.63 0.0 5| | Southern Pacific Co 
6, 780 63.8/+3.3/ 90 10) 31 26 50 1.27 0.46 0.42| 0.0) 5/20/10) 0)...... E. J. Nordyke 
141 31) 85.4) 4+ 1.4) 112° 56 26 1.22 + 1.00/ 1.22) 0.0!) 1/29) O| sw. | U.S. Weather Bureau. 
4,007 |....| 67.6]........ 43) 5/45 0.12)........ 0.05| 0.0) 3/24) ne. | Agent Salt Lake Route. 
2,083 | 74.8)........ 108 | 9t 39/28/60 ........ 0.75 0.0; 2/17; 9| | Salt Lake Route. 
1,700| 3| 78.8|........ 108 10 at 0.48 0.0! 4/17| 5/s. | Ray. M. Pilcher. 


* Precipitation included in that 
** Temperature extremes are from 


a, b, ete., indicate 


Also on other dates. 
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TABLE 2.—Daily precipitation for for September, 1910. District No. 9, Colorado Valley. 


Day of month. 
W yond | | ae | 
Battle Mountain....... Snake........... 39 10.51 70 T. | 208 
C ado. | 
Breckenridge O4 .71 .52 OF T.| TF .10 .16 T.| T. | T.|... 1.71 
San Juan 0. 33 
San Juan...........-. -4 .05 T. 2.99 
Glenwood Springs (mr). Grand................... .20.. 1.65 
Grand Valley.............. T. .04 .38. 1.33 
Ironton .61 .08 . 2.70 P 
Lake City . 0.79 
ay.. 2.01 
Lujane .06.. 0.70 
Marble. 6. 3.26 
Pagosa Springs........ T ...| T.j....| O8....) T. | T. | T.| T. | .06.. 0.41 
San Juan..... .06 .49 .63 T 13, 12.01, T. | T 08 1.91 
Terrill’s Ranch oh 02 T. 1.11 
Uneompahgre Plateau | .| 
Yampa (near).......... 
tah 
T 
Castle Dale ............! 
Fort Duchesne . 
Monticello 
Orderville .78 
t. George 
Scofield ....... 
Springdale 
Sunnyside . 
Trout Creek Ranger 
New Mexico 
Gila 
Blac 


| 
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TABLE 2.—Daily precipitation for Seplember, 1910. District No. 9—Continued. 
Day of month. 
Stations, River basins. 
1 
New Mexico—Cont'd. | } 
ruitiand Sam duan...........) T. | cst... ..-| 0.42 ‘ 
Arizona. | | | 

/ 
ij 


1414 MONTHLY WEATHER REVIEW. 


SEPTEMBER, 


TaBLe 2.—Daily precipitation for September, 1910. District No. 9-—Continued. 
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Climatological Data for September, 1910. 


DISTRICT No. 10, GREAT BASIN. 
Avrrep H. Taressen, District Editor. 


GENERAL CLIMATOLOGICAL CONDITIONS. 


The weather during the month was unusually warm and 
moist, and favorable for fall-sown grain and winter pasturage. 
Harvesting of grain and fruit was earlier than usual, as a rule, 
owing to the early start last spring, and the rapid growth at- 
tained during an unusually warm summer. This applies more 
generally to irrigated regions; but in the dry-farming sections 
successful crops were obtained only where the most approved 
culture methods were followed. In the more elevated portions 
of the district leaves turned to yellow and red during the second 
decade, and were falling fast at the end of the month; but 
on the lower levels trees remained green until the end of the 
month. 

TEMPERATURE. 


The mean temperature for September was 61.4°, being about 
2.5° above normal. In the Utah area it was the highest in 10 
years, but in the Nevada area the temperature averaged only 
1.0° above normal. The mean temperature ranged from 49.8° 
at Christmas Lake, in southeastern Oregon, to 80.4° at Jean, in 
southern Nevada. The highest mean temperatures occurred in 
the valleys of Utah and in the southern and western portions of 
Nevada; and the lowest means in the more elevated portions of 
Utah, and in the Oregon area. The greatest plus departures 
occurred in the Sevier watershed of Utah, and the greatest 
minus departures in central Nevada. 

The month began warm in all portions of the district, but 
grew gradually colder until the 5th when low temperatures oc- 
curred everywhere, and many stations in the Utah, Nevada, and 
Oregon areas reported their lowest for the month on this date. 
After the 5th the weather grew gradually warmer, and the 8th, 
9th, and 10th were, as a rule, the warmest days of the month. 
The temperature for the remainder of the month was quite 
equable, but grew cooler until the 26th and 27th, on which dates 
the lowest temepratures for the month were registered at some 
stations. 

The highest temperature for the district was 106° on the 9th 
at Jean, Nev.; the next highest was 99° at McAfees Ranch on 
the 4th and subsequent dates. Other high temperatures were 97° 
on the 8th at Corinne, 96° on the 9th at Provo, and 95° on the 
10th at Lucin and Mount Nebo, all in Utah. 

Most of the stations in the district reported minimum tem- 
peratures below freezing. Tbe lowest temperature for the 
month was 12° on the 26th at Woodruff, Utah, and the next 
lowest, 13° on the same date at Cokeville, Wyo. 


PRECIPITATION. 

The precipitation for the district, as a whole, averaged 1.02 
inch, which is 0.42 inch above normal. Good amounts fell 
everywhere, and in Nevada and Utah many stations reported 
double their normal amounts. The heaviest amounts fell in the 
southern portion of the Utah and Nevada areas, where the 
greatest excesses also occurred. A very few places in north- 
western Utah, and northeastern Nevada reported amounts less 
than normal. 

The greatest monthly amount was 2.99 inches at Scipio, and 
the next greatest was 2.91 inches at Moroni, bothin Utah. The 
largest 24-hour amount, 1.14 inch, was reported from Pal- 
metto, Nev. 

A few showers occurred from the 2d to the 4th at stations in 
the Wyoming, Idaho, Utah, and Nevada areas; but practically 
all the precipitation occurred from the 13th to the 20th. No 
snow was measured, but during the last few days of the rain 
period just mentioned, a covering of snow extended half way 
down the mountain sides in many parts of Utah. 

MISCELLANEOUS. 

Sunshine during the month was reported as abundant. At 
Salt Lake City, Utah, 72 per cent of the possible amount was 
recorded. 

There were on the average, 4 rainy, 18 clear, 6 partly cloudy, 
and 6 cloudy days. 

The highest wind reported was 48 miles an hour from the 
southwest on the 12th at Modena, Utah. 

NOTE. 

The only project in Utah undertaken by the Reclamation 
Service is at Strawberry Valley. 

This project, as a whole, is now 42} per cent completed, and 
the tunnel 31 percent. The driving of the tunnel has been con- 
tinued with 3 shifts, and 439 lineal feet were excavated during the 
month. The heading is perfectly dry at the face, the material 
being a hard, blue limestone. A crushing and mixing plant has 
been completed and the work of placing concrete in the tunnel 
commenced. The engineering party in Strawberry Valley has 
completed the investigations at the Strawberry Dam and Indian 
Creek Dam sites and has completed the work of taking addi- 
tional topographic observations on the reservoir site. 

During the month approximately 3 inches of rain fell, which 
improved conditions to the extent of allowing plowing to be done 
without first irrigating the land. The fruit crop on the project 
is good and the price of all farm produce will be somewhat higher 
than it was last year. 
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TaBLE 2.—Daily precipitation for September, 1910. District No. 10, Great Basin. oe 
Day of month. 
River basins. 3 
& 


Beaver 


Blacksmiths Fork...... 


Garrison 
Government Creek... . . 
Grantsville. 


Tooe' 
Lake Pump’g Sta.|....do 


oodruff 


Donner Ice Camp......|.... 
Fales’ Hot 


.| Great Salt Lake 


re 
Sf 


|_|. 
| 
Stild Wala. | 
ilver Creek......... 
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TABLE 2.—Daily precipitation for September, 1910. | District No. 10—Continued. 


Stations. River basins. 

California—Cont'd. 
Woodfords.............. 
Battle Mountain 
Cherry Creek.... awe 
Clover Valley... 
. 
T 
Gardnerville............| Carson...... 
Humboldt.......... 
Humboldt .......... 
Lewers Ranch.......... ss 
Humboldt......... 
McAfee's Ranch........ I 

Palmetto........ >) 
Paradise Valley. Little Humboldt.... 
Potts bens T 
pane River Ranch 

no 
Rose Creek 
Spooners Ranch 
Willow Point.......... Little Humboldt... 
Winnemucea............ Humboldt......... 


Day of month. 


25.55... 
85.30 T 
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TaBLe 3.—Mazimum and minimum temperatures at selected stations, September, 1910. District No. 10, Great Basin. 
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Climatological Data for September, 1910. 
DISTRICT No. 11, CALIFORNIA. 


Prof. Atexanper G. McApre, District Editor. 


GENERAL SUMMARY. 


September in this district was somewhat cooler than the 
average. There was more rain than normally falls in September, 
the month, as a rule, being one of light precipitation, still at a 
large number of stations there was no precipitation during the 
month. There was a period of unsettled weather in many sec- 
tions on the 13th, 14th, and 15th, and in the southern counties 
showers occurred also on the 30th, the precipitation being light 
however, except in the mountains. 

There were no special features of importance in the general 
character of the weather for the month. There was a succession 
of pleasant days with moderate temperatures on the coast, and 
no extremely high temperatures in the interior from the Ist 
until the 13th. The raorning reports of September 10 indicated 
the existence of a kona storm over the Hawaiian Islands; and 
the pressure distribution over the United States was such that 
the possibility of a northward extension of the subtropical rain 
belt suggested itself to the forecaster. On the night of Septem- 
ber 13 rain was imminent in the extreme southern counties of 
California, and thunderstorms were reported throughout the 
Valley of the Colorado with strong southerly winds. Northerly 
winds with a rainfall of 1.22 inch occurred at Yuma, Ariz., and 
1.94 inch fell at Campo, Cal. Rain began at Blythe, Cal., on 
the 12th, and continued until the 14th. 

The rain area slowly extended northward across the Sierra 
Madre, and on September 14 heavy showers occurred throughout 
the San Joaquin Valley, the Sierra Nevada, Owens Valley, and 
eastward through the Great Basin. There was but little change 
in pressure distribution. While the disturbance originated in 
the south and moved northward, there was practically no rain 
at Los Angeles and San Diego; but heavy rain fell along the 
coast between Point Hueneme and Point Conception. At 
Santa Barbara, on the 15th, 2.36 inches fell and at Pine Crest 2.54 
inches. The rainfall at Ventura, or rather in the whole bean 
section, did considerable damage to beans. In the raisin section 
of the San Joaquin considerable damage was done, as the grapes 
were on the trays and conditions were not favorable for stacking. 
The total rainfall at Fresno up to 8 a. m. of September 15 was 
1,00 inch, making the largest seasonal rainfall to date during the 
past 23 years. This early rain is described in detail elsewhere 
in the report from this section. 

That portion of the month between the 16th and 19th was one 
of unsettled weather, with considerable cloudiness in the morn- 
ing hours and at night, but fair weather during the day. From 
the 20th to the 30th normal conditions existed, except in the 
counties south of the Tehachapi, where at the close of the month 
thunderstorms occurred. 

The month was without any warm spells, particularly high 
temperatures with strong north winds. In the desert sections 
some high temperatures were recorded, notably 119° on the 3d 
at Mammoth Tank, and 116° at Indio on the 9th, and 115° at 
Blythe on the same date. Last year during September the 
highest temperature recorded in this section was 108°. 

The prevailing winds in the southern counties were from the 
south; but in the coast counties they were from the west. 
There was considerable fog along the coast during the morning 
hours. 

TEMPERATURE. 


Comparing the present month with previous years it appears 
that the mean temperature of the State, while nearly a degree 
cooler than the mean for the past 14 years, was warmer than 
September, 1907. September, 1908, and September, 1909, had 


practically normal temperatures. 


Year. Mean. | Departure. Year. Mean. | Departure. 

69.2 68.6 +0.4 
70.9 68.6 +0.4 
7 +0.5 | 67.3 -0.9 


The highest temperature recorded was 119° on the 3d, at 
Mammoth Tank; and the lowest 20°, which occurred at three 
places on different dates, namely, Quincy on the Ist, Macdoel 
on the 12th, and Alturas on the 14th. The highest mean tem- 
perature was 93° at Mammoth Tank and the lowest mean, 42.2° 
at Hornbrook. 

PRECIPITATION. 


The precipitation was greater than during any September 
during the past 5 years. The following table gives the average 
precipitation: 


Year. Amount. | Departure. Year. Amount. | Departure. 
Inch. A. || Inch. Inch. 

0.03 2. 66 +2.17 
0.03 || 1908................. 0.25 -0.24 
0.22 my | 0.13 —0. 36 

| 


The greatest monthly precipitation was at Ozena, Ventura 
County, 4.15 inches, and there were other heavy rainfalls 
throughout Ventura and Santa Barbara counties. The rainfalls 
were also unusually heavy and unusually early in Fresno, 
Kings, Tulare, and Kern counties. There were a number of 
stations reporting 1.00 inch of rain or more on September 15. 
The greatest 24-hour rainfall was 4.10 inches, which occurred in 
the Ojai Valley September 14-15. Many stations reported 
no precipitation during the month. 


SUNSHINE. 


The following table gives the hours of sunshine and the per- 
centage of possible: 


Per cent - | Per cent 

Stations. Hours. | of Stations. Hours. | of 

sible. | si 

132 35 || San Diego.............. 72 
RSE SR 338 91 | San Francisco.......... 251 67 
Los Angeles............. 282 78 
Mount Tamalpais....... 346 83 
Sacramento............. 343 92 || Santa Crus............. 


NOTES ON THE RIVERS OF THE SACRAMENTO AND SAN JOAQUIN 
WATERSHEDS DURING THE MONTH OF SEPTEMBER, 1910. 
By N. R. Tayruor, Local Forecaster. 


Sacramento watershed—There was little change in the 
Sacramento River north of Red Bluff during the month; the 
river at that point averaged 1.0 foot, which is the same as that 
recorded during the month preceding, and 0.4 foot above the 
low water of 1908. 

There was also a slight rise between Red Bluff and Colusa, 
while south of Colusa, and especially between that station and 
Knights Landing, there was a rise between the 15th and 19th. 
At Knights Landing the average stage was —0.1 foot, the 
lowest of which there is a record. 


ee 
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By the close of the month the river at most points had re- 
ceded to the low stages that prevailed previous to the rains and 
was either stationary or falling slowly from the mouth of the 
Pitt River to Collinsville. 

Heavy rains in the headwaters of the Feather-Yuba from the 
14th to 16th resulted in marked rises in all of the smaller streams 
throughout this territory, but, with the exception of the Yuba at 
Marysville, where there was a rise of slightly over 1 foot, little 
effect of the rains was noted in the main streams. 

The American River averaged somewhat higher than during 
the preceding month. 

San Joaquin watershed.—Rain fell generally throughout the 
drainage basin of the San Joaquin River from the 14th to 16th, 
and ali the tributaries responded thereto. At most points the 
river, prior to the rains, reached the lowest levels ever recorded, 
notably, the Stanislaus at Melones, where it fell to over 4 feet 
below the zero gage, and where an average of nearly 4 feet 
below was maintained. 

The San Joaquin itself responded quickly to the rainfall at all 
points along its course, with a rise of over 3 feet at Pollasky and 
Firebaugh, and of 2 feet at Lathrop, but it receded rapidly 
during the last decade of the month, and its general average 
was as low or lower than that of the month preceding. 


- 


EARLY RAIN AT FRESNO, CAL., IN SEPTEMBER. 
By W. E. Bonnett, Local Forecaster. 


No feature of the meteorological record for the month needs 
particular remark except the unusual rains of the 14th and 
15th. The extremes of temperature, 102° on the Ist and 48° 
on the 13th, are well within the limits established from 23 
years of record. The rains here mentioned are remarkable for 
their amount and for the early date upon which they occurred. 
A fall of 0.27 inch occurred during the forenoon of the 14th, 
this being greater than any shower to that date since the be- 
ginning of the Weather Bureau record at Fresno. A further 
fall of 0.73 inch occurred on the 15th, and the weather remained 
threatening during the 16th with a light shower in the early 
morning hours. 

Warnings of rain were issued on the evening of the 13th, and 
the work of stacking the raisin trays went on in the vineyards 
during the entire night. Practically all picking had been done, 
but the work had been finished so recently before the rains that 
much labor imported into the vineyards for picking the crop 
was still available for the business of stacking trays. The in- 
convenience of night work can well be imagined and the diffi- 
culty of securing assistance for stacking in the nighttime hours 
is very great for those who do not have the necessary help 
permanently employed. The night of the 13th was partly 
cloudy to cloudy so that the moon, although nearly full, lent but 
feeble aid to the workers. Furthermore, the quantity of the 
product to be thus speedily handled was very great, and a part 
of the crop was found unprotected when the rains came. It is 
impossible even at the close of the month to obtain a fair esti- 
mate of the damage, but the loss will probably not be very great. 
In no case that has come to my notice has it been necessary to 
dispose of the raisin grapes, that were wet, to the wineries as 
sometimes happens. All will be saved as raisins. The damage 
consists in a somewhat poorer quality of the product, an inferi- 
ority due principally to a less salable appearance rather than to 
any real inferiority in quality. The fact that the rains were so 
carly will probably account in great part for this comparatively 
small damage, as the raisins were in the earlier stages of the 
drying process, many not having been turned. However, the 
rains are having the important effect of prolonging the drying 
season and a great proportion of the crop remains on the trays 
ut the close of the month. The ground was thoroughly wet 
and dew formed almost nightly, a meteorological phenome- 
‘on that is rare for September under normal conditions at this 
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place. Drying, therefore, ceases during the night and it is 
proceeding slowly during the day under this condition of in- 
creased humidity. In a lengthened drying season, the cost of 
production may be greatlyincreased, owing to the possible need 
for repeated stacking and unstacking of the trays with the 
approach of the rainy season. 


CONSERVATION OF THE PURITY OF THE AIR—PRE- 
VENTION OF SMOKE. 


By Avexanper G. McApie. 


Some interesting questions arise in connection with the pres- 
ent use (also the: proposals to use on a much larger scale) of 
electrical agencies for smoke prevention in cities on the Pacific 
coast, and especially near San Francisco. In the July report of 
this section reference was made to the methods used for remov- 
ing the poisonous gases in smelter fumes. The need in this case 
was urgent, and Doctor Cottrell and those working with him 
have made it possible for smelters to carry on work near a large 
city. The irritating gases, especially the sulphur and arsenic 
compounds, are deposited; but it is our understanding that the 
carbon products are allowed to pass out into the air. 

Beyond the individual problem of protecting the community 
from the effect of smelter smoke, there looms the much greater 
problem of the general purification of the air near the ground. 
It comes home with force to every one who must live near an 
industrial center that a smokeless atmosphere is a great privi- 
lege. In some communities steps have been taken to bring this 
about, either by improving the methods of combustion or by the 
use of smoke filters. 

Another important matter is that of producing and maintain- 
ing dust-free atmospheres where there is special need for the 
same, as in hospitals, schools, auditoriums, ete. Eventually we 
must deal with the problem of depositing, not only the dust and 
nuclei of condensation, but the condensed vapor in the air also. 
This will lead in time to problems connected with the dissipation 
of fog at terminal points or in harbors, and ultimately the prob- 
lem of fog control may be attacked. 

In California oil is coming into widespread use and one would 
naturally think that, with modern methods of combustion, there 
would be less smoke; but such is not found to be the case. Oil 
is now being used not only as fuel, but in the making of gas. 
There is some reason for believing that, with the introduction of 
certain improvements, gas-house chimneys, which have always 
been conspicuous offenders in the pollution of the air over cities, 
may cease to be such. That is to say, it is proposed to prac- 
tically utilize the carbon recovered in the manufacture of gas 
from crude oil. 

Where oil is used for fuel, the gas products are carbon dioxid, 
carbon monoxid, and nitrogen. The smoke particles are hydro- 
carbons, volatile at comparatively low temperatures. In most 
furnaces the flame is to some degree extinguished by impinging 
on a comparatively cold surface. The load of carbon dust 
therefore passes out unconsumed. In a properly-constructed 
furnace all the fuel should burn and nothing pass out as black 
smoke. The following paragraph from an editorial in the lead- 
ing power journal of the Pacific coast is worth quoting in con- 
nection with the discussion to be given later, because it not only 
calls attention to the mischievous effects of imperfect combus- 
tion, but shows how the fuel bill can be reduced: 

Smoke is a nuisance in the eyes of the law and any reasonable ordinance 
intended for its abatement will be sustained by the courts. When the dirt 
that it creates and the discomfort that it causes become intolerable, the suf- 
ferers appeal to the lawyer for relief, and drastic legislation sometimes ensues. 
This may be obviated by a little care and foresight on the part of the sta- 
tionary engineers, if they will but anticipate this inevitable effort for civic 
betterment, by drafting and urging reasonable legislation. In other words, 
they should not leave to lawyers and politicians the regulation and even 
operation of their power plants. * * * If half the time expended in oa 
ing to outwit the re were utilized in legitimate smoke prevention, the 
wo be the gainer.—Journal of Electrical Power and Gas. 
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Aside from the economy in the use of fuel there can be no 
questioning the right of a community to a bountiful supply of 
pure air. Dust-laden and foul atmospheres contribute more to 
the undoing of the public health than is generally recognized. 
Provided the air be pure, changes of temperature, humidity, and 

ressure are more readily borne, because one’s vitality has not 
sen persistently lessened. In an impure atmosphere, where 
the dust, vapor, and gas content is high men fail to show a high 
efficiency in their daily work. 

The air of cities is nearly always laden with impurities. It 
was shown in Aitken’s experiments that where the wind came 
from cities the number of foreign particles was greatly in excess 
of the number found in air coming from the mountains or from 
the sea. The following table, which may be found in an ex- 
panded form in Aitken’s papers, tells an interesting story in a 
few words: 

During rain, 32,000 dust particles per cubic centimeter. 

During fair weather, 130,000 dust particles per cubic centi- 
meter. 

In a room, 1,860,000 dust particles per cubic centimeter. 

In a room, near ceiling, 5,420,000 dust particles per cubic 
centimeter. 

In Bunsen flame, 30,000,000 dust particles per cubic centi- 
meter. 

The last item is especially significant because in the modern 
city, with tall office buildings, many men are required to work on 
a level or slightly above the chimney tops of lower buildings. 
Even with a very perfect combustion there must still be an 
enormous output of dust particles. In the case of smoky chim- 
neys or where the combustion is imperfect, as is too frequently 
the case, there is poured forth a volume of comparatively large 
masses or agglomerations of numerous smaller particles. 

It is not easy to ascertain the degree of pollution caused by 
any one chimney stack or for that matter a collection of chim- 
neys. The following illustration, however, gives some idea of 
the actual weight of the solid impurities set free in the atmos- 

here of a large city to the detriment of all who live in that city. 

he American consul at Leeds, Mr. B. F. Chase, calling the 
attention of American manufacturers to an opportunity for the 
introduction of mechanical stokers and smoke-consuming de- 
vices, states that the business portion of the city is in need of 
air purification. Tests' were made of all the rain falling from 
November, 1907, to October, 1908. It was found that solid 
impurities diminished rapidly from the center of the town out- 
ward. In the chief industrial center the amount was twenty 


"By professors of the University at Leeds. 
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times greater than at a point three miles northeast. About 300 
tons of soot per square mile reached the ground in the business 
section. The average amount was 100 tons per square mile. 

The center of the city received but 83 per cent as much bright sunlight as a 
place but 4 miles away. Where the impurities were 1,536 pounds per acre 
there was 40 per cent less light than where the impurities were 146 pounds.— 
Monthly Consular and Trade Reports, 1910, p. 116. 

In the European and older American cities the fuel used is 
chiefly coal, but in many of our western cities, and particularly 
now in California cities on the central and southern coast, oil is 
the fuel most commonly used. There ought to be less pollution 
of the air than when coal is used, owing to the better combus- 
tion, but apparently this is not the fact for one can see vast 
volumes of black smoke pouring from chimneys in San Fran- 
cisco and other cities where oil is used for fuel. In a discussion 
on “ Possible Improvements in Steam Power Plant Economy,” 
before the San Francisco section, Institute of American En- 
gineers, June 25, 1910, one speaker (Mr. A. H. Halloran) in 
showing the need of economy in combustion, made the following 
statement: 

From 90 to 95 per cent of the energy in coal is wasted. One-third goes up 
the chimney as smoke and one-half is lost in exhaust steam. It seems to me 
that if our engineers, and also legislators, devoted as much time to improving 
the economy of existing power sites as ow | now expend in attempting to 
withdraw water-power sites or coal and oil lands they would do more for 

terity and ourselves, because posterity will blame us more for our waste- 

ul use of power than praise us for conserving disuse. 

In this discussion the queer point came out and was alluded 
to by several engineers, that there could be an excessive and 
wasteful use of air. As a rule, about 50 per cent excess air is 
considered good practise; but there are many establishments in 
which the ratio of air supplied to that required would run up to 
3, i. e., 250 per cent more than required. This causes a loss of 
efficiency. Air being obtainable without cost and the supply 
limitless, it is only natural that there should be considerable 
carelessness shown in its use. If, as one of the speakers said, 
owners of power plants had to pay for the air used, as they do 
for other materials, scrutiny of the bills would soon lead to 
cautionary directions to engineers and firemen regarding waste- 
ful use of air. 

There is needed then, to conserve to the community its right to 
enjoy unpolluted air, radical improvement in the selection and 
preparation of fuel and in the methods of burning. At present 
both the combustion and the furnace control seem to be imper- 
fect and our methods crude and wasteful. Too large a portion 
of the fuel now escapes in the form of smoke, a positive menace 
to health and a source of annoyance and loss. 
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Fic. 1.—Oil products of combustion—black. 


Fic. 2.—Wood smoke and steam—white. 
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TABLE 1. —Climatological data for Seplember, 1910. 
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ABLE 1.—Climatological data for September, 1910. District No. 11—Continued ye 


| 7] 
nheit. | Precipitation, in inches. | Sky 
Stations, Counties. £ i | R | 
| cal |] 

2,728) 68.4)........) 97/10 | 
Lo Angeles. 4,400 00.8 | 0.0) 2/21) 9 | 

anos. . | 70, | 0, ale 
900 23) — 1 55 0.0 1 | 19 9 2 evens. 

... 2,900 1)... 9/10) 4 10.25 / 0.0) 1/26) 0) 4) w. | Bo 
Madeline. . .-. 4,28 | 88.4 baa’ (0.02) 0.0) 1/27) 1) 2) 
Tank 6| It 24 0. 0.0, 3/22) 2) 6 nw. 
Marysville ...... "257 32) 93.0) $3.0 1.85 .. 1.85 J. Wi 
‘| 30) 68.4|—6.4_ 9, 3 70 20 | 44 0.35 + 0.30 22 7) se. Comm 
—~ | 85.2 |... 109) 62 | 42 | 0.00)... 0.00 Simi si — 
«173 36) 70.2) -3.5) 92 9 46 13|.... 0.06 — 0.22 | tle 
| It 0.27 + 0.09 | 0.27 0) 1 28) 0 | 
66019 12 | 40 | 1.61 0.0! 1/28] 0! nw. | Sant rn Pacific Co 

-- | 568) 43 | 4.38 |..... 4 C. E. Pri 
— 58.4 91) 5) 26 14 59 0.70 + 0.48 15/00 2) 1) 5 w H. 
4,500 11 | goa —3.1 7 19... 0.14 0 0.60 0.0 2 2 9 Lathrop 
Mount Tamalpais. ...... | 60. 4 64 30 0.00 — 0. (O14 0.0) 1/27) 1) 2) se Chambers 
(8. | 60.6; — 3.0. 0.17 |— 0.35. el a i 
20 33) 6.6) - 30) 30/ 38 13/47 0.13 0.17) 0.0 | 2 aw |G. Morgan 
Stanislaw 1, 200 ial ala 0.0, 3/23) 0) 7 | ow. ~ 
Nimshew . | Butte . MD. | 72.8 1.4 96 at | 0.00 ~'0.06 “al | George D. Kellog 

36 34 59.3) — 1.9 7 2% «2 0.29 + 0-15 | 0.20 0.0) 24 2° 4 ow. G.H. 
Ojai Valley. ........-+++- 70.1 9 9 48 1/28 0.06 — 0.32 0.03 0.0/2 27) 1) 2) nw. South Pa 
| 900) 4) 70.8/........ 109 38 | 0.66 |. 0.05 0.0 1 is | | Chabot Observatory 

Oroville (near) Butte | 520 7 71.5 99 9 49 lit 43 (0.69 40: .10 | 0.0 6 20 10' sw w. . Brodie. 
250 26 pea) 1041 43 15 | 53 | 0.28 340.46) 0.0 2/25) 4) Duncan. 

Paso Robles. San | 827 | 20 10 9 76 | 12t!.... | 00; 2/23) 7] | 
. Sono 800 23 66.2 — 0.7 M4 9 45 8 50 0.05 —0.10 0.02 0.0; 0/27; 2) 1 So Boalt. 
Sonoma. 14 60.6 | — 2.6 19 11 35 8 | 59 0.63 + 0.46 | 0.60 0.0, 4/28) 2) ora Co. 
3,750 | 3)... 196/11] 38] 8 | | 0.63 |+ 0.46 3/94) ow. | Dr F lerver. 
| 18 $1.6| — 4 0.07 — 0.50 0. | sw. |A.B we » 
, | 464 | 21 64) 30 45 14/17. 0.04 . 07 0.0 46] 618] | 4a. aring ‘Gould. 
Redlands. San 1,382 142 | + 93) 80) 37 | 0.08 simi sl 
Riverside. (2,250) 4 74.6 : 43/1840 | hos 0| Paul W. Moore 
St. 3557 65. 93 1) 45/13/39 0.20 0.1 T. 0 3 2 
San ......... | 2. 0.12 — 0.06 | .F 
8 —1. 220.17 +011 0. ow. | Dr A. K 
io Riverside. ........... 1,550 1 57.6 1.7| 88130; 48) 1/3 0.0) 1) 22) 6 Johneon. 
San Obispo Ala | 15 7 10 40 13 46 0.09 —0.11 0.09 2 ; | E. T. Tanner. 
San Miguel Island. .... Sant bispo..... 616 23 + 338 84 13t.... 0.05 — 0.26 0.05 0.0) 2 9) | aw. | U.S. W 
a Barbara....... | $00]... 1 48 0.45 + 0.29 0. 0.0 1 28 0 2) nw. So r Bureau. 
Santa Maria 000000000. San Lule Obispo....../ 21| 73.3 | + 7.4 91 | 30) 40 | 13 | 49 0.04 |— 0.48 | 0.02 0.0/ 2) nw. | Sante Clare College 

ses Los | & 12 48-29 | 28 0.65 |+ 0.31 | 0.68 0.0) 1/33/13) | 
| 181) 21 61.8 —2.4 | 88 | 30 50 | 30) T. |—0.12| T 0.0) 3/18) 7) L. E 
Slerraville. Sierr 1,400 72.1 +2. 101 28/40 124, 55 T. 1.16 O nw. Southern Pac 
Siskiy 6,000 |.... 55.8 101 50 8} 41 T. 0.41 T. 0.0 0 29 0) aw. 
Siskiyou 3,555 21 55.2 3.0 8 0.70 0.0) 0 2 2) 3 s Mrs. A.C 
Stirling City 1,825 47 0.25 |+ 0.17 | 0.15 | 0.0) 2) 2) 3 | Southern Pacific Co. 
8) 2.2, 92/10) 45/1 40 1.25 0.0 2 16 12) 2 se. | County 
206 10| 0.3) 100. Tt O98 0.68 | O75 | OO! 1/28 — 

Mariposa. ............| 5,270 | 0.75 «0.0 1 28 0 2 | aw 5 ital. 


~ 
= 
| 
| 
| 
| 4 
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1.—Climatological data for September, 1910. District No. 11—-Continued. 
; 
E Temperature, in degrees Fahrenheit. Precipitation, in inches. 2? Sky. 8 
3 
Pi isha 
az = s &= > 
California—Cont'd. 
7,017 | 37) 57.8 +41 86 28 3221 48 2.82 + 2.60 2.03 0.0, 3) 27) 3 w. | Southern Pacific Co. 
4,175 59.7 —1.9 86 9 32/13 46 1.06 + 0.32 /0.75 060 2/21) 8 1 w. James Branham. 
8,000; 4) @.3/........ re 28 | 13 | 2.80 ....... 1.60 06.0 3/19 6. 5 sw. William Bennett. 
Tehachapi..............- 3,964 33) 60.2 + 3.1 8 9 58/30 .... 0.75 + 0.66 0.75 Southern Pacific Co. 
Te 220/39 72.0 — 1.3 #68 52 .... 040 0.0 1) 28 2\«. Do. 
ree Rivers...........+- 870 @ | 13 | 47 O34 |........ 0.22 0.0 2/21 6) 3) sw. E. D. Barton. 
3,704 24 61.6 — 2.3 87; St 37/13 +111) 177) 0.0) 2) 23 3| 4 s. Southern Pacific Co. 
Ukia Mendocino............ 620,17 65.8 + 6.1 35.16 OT. 6.57 0.0 0 22) 5 3 nw. Dr. George McGowen. 
Upland San Bernardino....... 1,750) 13) 105) 4238 48) T. — 0.26; T. 0.0 60 23; 2) w. A. P. Harwood. 
Upper Lake . Lake... ... 1380) 25 | 65.5) — 1.6 69 37/13/45) T. T. | 0.0) 4 1 nw. C. M. Hammond. 
Vacaville. ...... Solano 175 | 22 67.3) — 3.9 9 7813) 0.05 — 0.25 0.04 O80 2727) 2) 1) sw.  G.O. Coburn. 
alley Springs. . Calveras 673 21) 68.9 — 2.1 2 -0.01/030 OO] 2) 24) 4 | nw. | Southern Pacific Co. 
Warner Springs 99 9 45 | 28 43 0.73 ........ '0.73 O80 1) 29 Mrs. E. F. Sanford. 
110) 73.9 + 0.6 92; 3t 49/15 40/ 0.85 + 0.54/0.85 0.0) 1/27) 3)...... | Santa Fe Co. 
Watsonville Sante Crus........... 23) 14) — 2.9 86; 9 34 46 0.21 0.05 0.11; 0.0' 2) 9/15) 6) se. Spreckels Sugar Co. 
Westle ‘ Stanislaus. ........... 1) 72.8 9 | 9 $2 | 13 |....| 0.23 0.00 | 0.23 | 0.0) 1/28/ 2)...... Southern Pacifie Co. 
Wheatland 4/23 67.7 — 2.6 92; 9 42/13 42 0.25 — 0.26 | 0.20 6.0 2/25) 2)s. | Wm. Lumbard. 
Willows 136) 31 «68.8 — 6.8 93) 10t 44 13) 41 0.48 + 1 27 | 2)s. | M.T. Harrington, jr. 
Yosemite Mariposa.............. 3,945 1 29 13 | 51/ 1.90 ........ | 1.12; 0.0) 2 21 2) sw. C. W. Tucker. 


*, >, ¢, ete., indicate, respectively, 1, 2, 3, ete., days missing from the record. 
* Precipitation included in that of the next measurement. 
** Temperature extremes are from observed readings of the dry bulb; means are computed from observed readings. 
+t Also on other dates. 
Separate dates of falls not recorded. 
Data are from standard instruments not supplied by the U. 8. Weather Bureau. 
$§ Lostruments are read in the morning; the maximum temperature then read is charged to the preceding day, on which it almost always occurs. 
| Estimated by observer. 
i Precipitation for the 24 hours ending on the morning when it is measured. 
. Precipitation is less than 0.01 inch rain or melted snow. 
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TABLE 2.—Daily precipitation Sor Seplember, 1910. District No. 11, California. 


Day of month. 
California. | | | 
Bear Valley (2)........ San Joaquin........ 
Bear Valley Dam...... | 
Ben 
Big | Sacramento......... 
Blue Canyon........... | Sacramento......... 
rt 
Branscomb............. | t 
San Joaquin........ 
ic 
Sacramento 


San Joaquin... 
Sacramento. . 


Dobbins... ... Sacramento.... 
Dorris ...... .... Klamath....... 
Downieville... 
Dudleys...... 
Dunnigan.. 
Dunsmuir... 
Durham... 
Dyerville.. 


cureka 


outs Springs.......... 


“0.15 
0. 50 


2: 
& 


. 


os: = 
=: 


232785" 


~ 


en-sersss 


° 

al 

0.19 

0. 63 

1.05 

0.31 

0.13 

1.91 

0. 85 

0. 88 

0. 06 

T. 

/ 
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TABLE 2. —Daily precipitation Sor Se plember, 1910. District No. 11—Continued. 


Stations. River basins. 
Califernio- Cont be 
Glen Raneh........... 
San Joaquin 
Crass Valiey........... Sacramento 
Guinda . Sacramento......... 
Hanford...............| 8am Joaquin........ 
Head Dam............. Sacramento......... 
Healdsburg............ 
Helen Mine............ 
Hesperia... 
Hot Springs............ San Joaquin 
ndependence.......... 
~ 
nskip . Sacramento......... 
Sacramento......... 
Jamestown............- 
Johnaville............. Mountain Lakes 
Kennedy Mine......... San 
Kennett................ Sacramento......... 
Kentfield.............-- 
Knights nding Sacramento 
La Grange.. San Joaquin 
Lake Eleanor. . 
Sacramento..... 
San Joaquin 
Laytonville.. + 
Le Grand San Joaquin 
Letter Box......... 
Lick Observatory.. 
Livermore........ 
San Joaquin 
Long Camp............ San Joaquin 
Long Valley............ Mountain Lakes.... 
Los Alamos............ 
San Joaquin........ 
Los Burros Mine....... 
Los Vaqueros......... 
Lowe Observatory. ........ 
Sacramento......... 
Mountain Lakes .... 
Sacramento........ 
Mammoth Tank....... Desert.............. 
San Joaquin....... 
Marysville............. Sacramento......... 
Melones................| San Joaquin........ 
Menlo Park.......... 
Mill Creek (1).......... San Joaquin. ...... 
Mill Creek (2).......... 
College. .......... do.. 
San Joaa uin 
(near) do 
Mo ~ Hill San 
Mono Ranch........... Coast ; 
Klamath 
San Joaquin....... 
Montgomery Creek..... Sacramento... .... 
Monumental........... 
Morena Dam...........|.... 
Mount Tamalpais...... 
Mount St. Helena.......... 
Nevada City | Sacramento......... 
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Day of month, 
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12 13 

as 
1. 151.25. . 
17 911.24. | 2.32 
...| 08 0.24 
1...) | 0.23 
..| | O11 
oll ...| 0.72 
0.00 
0.00 
7. T 
...| 0.09 
it 25 .13....| 0.42 
4.50 T T.| .07T 0.91 
¥. |.. 1.85 (1.85 
35 | 0.35 
30 65 .03.. 0.98 
| 0.00 
12 | 0.70 
0.06 
0.27 
T. .30 .09.. 0.39 
..| 19 66.88... 1.61 
T. | .@... 0.05 
30 .09 0.39 
.10 .05.. 0.34 
.30 T. 0.30 
0.00 
T. | 204.15... 4.35 
| 1.93 
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TABLE 2.—Daily precipitation for September, 1910. District No. 11—Continued. 
Day of month. 


| 
| San Joaquin 
Sacramento.........---- 
North Bloomfield......|.... do 
North | San Joaquin........---. 
Oakdale. San Joaquin 
Oak Grove.....--- Coast... 
Orland | Sacramento..........--- 
Klamath.............- 
Sacramento......... 
Palm Springs.........--| 
Pasadena. 
Paso Robles........-.-- 


Penstock Camp....... -| San Joaquin... 


...| Sacramento.... 
Phoenix Dam.. San Joaquin... 
Pilot Creek...... ., Sacramento... . 
Pine Crest..... 
Pittville....... 
Placerville..... 
Point 
Point Loma... 
Point Reyes. 
Polasky... .. 
Priest Valley a. 

| San Joaquin........ T ...| 03/1. 47 
Sacramento............. .90 .30.. 
Three | San Joaquin............ T. | 


| 
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Total. 


sees: 


2: 


0.99 
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| 
| 
| 
Ol)... 0 
70 
39 q : 
42 
6 
7 
0 
3 
3 | 
“eee . ee- ; 
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Taste 2.—Daily precipitation for September, 1910. District No. 11—Continued. 
Day of month. 


Stations River basins. oo | 3 
1 2345678 WH 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Pa 
0. 


California—Cont'd. | 


== 
5 
& 
eee 


rreserers: 


~ 
ey Springs Sean TOLLE 
Ventura Coast | 
Wats Coast 
. 
. . 


ess 
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TaBLeE 3.—Mazimum and minimum temperatures at selected stations, September, 1910. District No. 11, California. 


| | | 
| 35 106 | 70 | 87 | 50/100) St | 
41 10565 | 108 
83 | 35 |101 | 65 | 7% | 44 (| 102 | 73 | 88 | 51 
81 34 101 | 6O | 74 | 42 102 | 69 OBS 
87 | 27 103 «6 | 73) 108 66 | C56 
81 36 103 | | | 
73 | 30/10 | 55 | 7 | 41 | 1083 | 68 | | 
81 | 31/105 | 50 | 72 | 37 | 107 | 68 | 
8 | 36 | | «42 108 | 72 
72 | 39 #10 | 6 70 | 40 #108 | 80) (60 
73 | 2/100 | 77 | 37/102 OBI 
72 | 4/100 | | 71 | 37 7) 
72 | 20 100 | 7 | 72 39 O80 49 
| 53 | 70 | 78 | 38 | | «(87 
6 | 33 (103 | 6 «700 «39 
64 35 | | 76) 42 108 | 76 | 
57 35 | 58 | 108 86 
7 40 101 58 8 48 106 61 89 359 
8 37 100 57 | 8? | 530 102 61 | 90 | 88 
80 38 | 98 | 57 82 | 47 | 104 | 62 89 
82 38 101 56 84 «44 «100 «61 
82 37 55 | 8 46 101 | 82 
7 | 35 (1030 «55 «87 45 
so | | | | | 
82 33496 6 42 9 | 62 89 55 
ns 
} 
ate. 
Max. 
88 62 8 50 73 | | 53 7 | 46 
2 48 8  5o 6 59 8 47 
02 68 | 
so 7% | 52 | | 6 | | StL 7 
| 52) 6 4 7 6 4 
3  @ 77 81 | 6 6 52 7% 40 
| 67 | 7 | | 8 | 72 80) 
92 | | 7 | 72 | | | 
60 | 80 | 49 71 «64 
| 55 | 7 50 | 7 | 62 | 62 52 75 50 
53 | | 53) 73 | 56 68 | O80 | 
92 54 | 56 | 
| | | 58 | 72) «62 | | 49) | «CS 
| 92 | 52 | 83 | 53 | 73 | ob | 56 50) 
| 47 | | 49 | 7 | 62 | 57 | | 73 | 
87 | 50 | 7% | 4 | 7 | 49 
86 48 | 77 | 47 | 50 | | 70 | CSI 
| 50 | 87 | 4 | 72) 
s9 | 59  @ 7% | 6 82 St 8 | 47 
Means..... 


Alturas. 
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SELES 


Eureka. 


49 


“Max. | sain, | Min. Max. | Min. “Max. Min. | Max. | Min. Max. Min. Max. Min. Max. 


Fresno. 


Min. Max. Min. Max. Min. Max. Min. 
| 


61 
65 


55 
57 


California. 

= 

3 
a 
$ 

= 


57 
57 
58 
57 


: 


Santa Rosa. 


1 
84 
76 
74 
70 


Los Angeles. 
Mount Tamal- 


2 
ASKER 


~ 


Stockton. 


41 90 54 
40 S4 54 
41 78 51 
38 
46 84 54 
40 S4 50 
39 79 49 
39 
42 90 56 
41 92 56 
33 80 58 
30 78 49 
29 80 45 
33 78 51 
42 76 60 
35 76 52 
38 78 52 
38 74 51 
39 75 49 
43 85 50 
35 87 56 
32 87 | «57 
37 86 56 
37 84 54 
40 79 (O52 
41 79 49 
40 73 49 
39 74 46 
39 83 47 
41 88 


Nevada City. 


= 
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Red Bluff. 


Mas. Min. Max. Min. Max. Min. 


43 


43 


98 438 106 
96 42 97 
85 43 oF 
96 44 95 
92 44 100 
95 45 100 
SS 44 97 
88 41 93 
93 40 101 
91 41 103 
76 46 
69 36 8S 
77 33 85 
73 35 85 
63 56 81 
7 52 85 
34 90 
73 41 93 
74 40 SS 
78 3s 90 
SS 41 91 
86 45 97 
87 47 97 
87 47 97 
85 46 95 
85 45 SS 
85 44 8S 
81 43 88 
8x 40 8% 
92 43 93 
84.1 42.7 93.1 

Z 

. Max. Min. Max. Min. 

74 45 St 
80 48 81 
75 45 82 
4 42 82 
78 41 86 
77 | «47 80 
74 47 78 
78 47 
80 39 86 
81 28 83 
74 57 69 
67 41 68 
67 34 69 
59 35 72 
46 68 
59 41 67 
70 43 71 
71 41 72 
67 40 68 
70 35 66 
71 32 72 
71 41 72 
81 40 76 
83 41 80 
73 39 78 
84 41 77 
80 41 78 
S6 38 75 
75 38 74 


Max. Min. 

45 
42 
83 45 
86 46 
90 44 
91 45 
91 41 
90 39 
90 2 

38 
86 37 
70 36 
69 29 
65 40 
65 40 
7 53 
72 41 
71 40 
73 38 
70 35 
74 28 
76 40 
78 41 
80 45 
78 40 
79 40 
80 39 
78 41 
79 39 


92.3 56.0 82.4 52.0 73.4 62.5 64.6 50.7 76.5 47.6 77.3 50.4 73.7 56.6 77.7 46.0 72.2 38.3 81.6 52.1 74.1 41.4 75.8 43.5 79.7 40.6 


| | California. 
| : | & 
0.05 4 3 3 
51102 55 9 | 
= 57 91 
5089 49 87 
5093 53 91 
47 | 61 92 
480 «59 83 
4s 49 82 | 4 
50 OST 96 | 
47 37 90 | 
1 48 62 81 
50 | 80 | 59 70 
46 | 62 76 
1 “4 | 7 | 87 58 84 
47 | 75 | (80 87 70 
46 | 86 | 50 82 
49 «87 76 
1 50 «83 60 72 
2 | 52 87 | 46 7 
> 4990 51 
3 499 54 91 
3 55 490 52 | 76 88 62 
2 5440 499 | «76 89) 
2 53 49 50 | 7% 86 | 88 | 
2 58 50 «73 7953 
2 58 50 53 87 93 54 
] 
\ ) 57.5 48.7 89.3 57.7 85.6 | 53.8 81.3 50.7 72.9 57. 84.6 57.5 
i 
} 
i 
Max. Min. Max. Min. Max. | Min. Max. Min. Max. Min 
48 83 8 4 
72 3 | | 
7 | «83 «C78 
529 7 | «Sl ) 
| 52 (65 73 | | 
52 | 73 
50 | 67 | | 70 
43 | O72 8 | 38 64 
5375 43 80 
K 5486 4@ 79 
4874 7 | 
if 87 | 37 | 70 
5975 7% | «85 | 
| | 83 | 75 81 | 48 | «67 
17 84 56 82 82 41 62 ' 
1s 7 | 50 79 | 42 
70 | 50 | 75 67s 
24 7% «46 78 | 47 «65 
22 87 | 49 4 | 7 
33 4968 78 | 48 | 7% 
72 | | 67 70 | 48 | 75 
26 68 5063 | | 79 
27 66 63 
28 67 | 67 64 49 
29 84 47) «72 88 
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Climatological Data for September, 1910. 


DISTRICT No. 12, COLUMBIA VALLEY. 
Epwarp A. Beats, District Editor. 


GENERAL SUMMARY. 


Although the precipitation for September, 1910, averaged 0.42 
inch below normal, the preceding droughty condition was par- 
tially relieved by moderate rains in nearly every locality of Dis- 
trict No. 12. The rainfall was not heavy enough to seriously 
interfere with harvest work, but in most places it was sufficient 
to soften the ground for fall plowing, which made good progress. 
All forest fires were extinguished by the middle of the month and 
the weather was favorable for every branch of industry, except 
transportation on the rivers, which was seriously hampered by 
unusually low water 

TEMPERATURES. 


The mean temperature, as determined from the records of 229 
stations, was 57.3°, which is 0.5° below the district average. 
The mean temperatures ranged between 68.0° at Zindel, in 
extreme southeastern Washington, and 46.1° at Ovando, in 
west-central Montana. The warmest sections were in the low- 
lands of the interior, particularly the immediate valleys of the 
Columbia and the Snake rivers, where mean temperatures of 
60° to 65° occurred. The coolest sections were the elevated 
portions in the interior, mean temperatures of 46° to 50° occur- 
ring at some stations in western Montana and in central Idaho, 
above the 3,500-foot level. 

The highest temperatures occurred generally during the 2d 
decade, and the lowest were usually recorded from the 24th to 
the 26th, at which time frost formed over eastern sections, but 
no damage to unharvested fruit or staple vegetation was re- 
ported. The highest recorded temperature was 98° at Glenns 
Ferry, Idaho, elevation 2,569 feet, on the 19th, and at Zindel, 
Wash., elevation 715 feet, on the 14th. The lowest temperature 
was 12° at Chesterfield, Idaho, elevation 5,424 feet, on the 26th. 


PRECIPITATION, 


The average precipitation, as determined from the records of 
340 stations, was 1.16 inch, which is 0.42 inch below the normal 
for the district. The heaviest rainfall occurred along the Wash- 
ington and northern Oregon coasts, and in western Montana, 
but the only departures above normal precipitation were in 
southwestern, south-central, and eastern Washington, and in the 
western counties of Montana, Idaho, and Wyoming. 

Over the northern portion of the district the rainfall was quite 
well distributed throughout the month, but in Oregon and south- 
ern Idaho the greater portion of the precipitation occurred from 
the 13th to the 21st. 

The greatest monthly precipitation was 5.52 inches at Quini- 
ault, Wash., in the coast drainage area, and the least was 0.02 
inch at Blalock, Oreg., in the Columbia River Valley, and also 
at Gold Beach, Oreg., in the Rogue River Valley. The greatest 
24-hour rainfall was 2.76 inches on the 29th at Quiniault, Wash., 
and the second greatest was 2.10 inches on the 17th at Bay City, 
Oreg., in the coast drainage area. 


THE RIVERS. 


The Columbia River and its feeders were unusually low during 
the greater part of the month, and in many cases the mean 
stages were the lowest ever recorded for September. The mean 
stages at all stations were uniformly lower than those of the pre- 
ceding month. 

The Columbia River averaged 3.0 feet below the normal for 
the month, being 1.6 foot below at Vancouver, 3.5 feet below at 
The Dalles, and 2.8 feet below at Wenatchee. At Cascade 
Locks, with a record of 14 years, the present September mean 
stage of 2.3 feet is the lowest mean ever recorded. The low 
stage of the river enabled the dredges to make rapid progress in 


their work of deepening the channel and also aided in the loca- 
tion of sand bars and other obstructions that are most in need of 
attention. 

The Willamette River fell steadily throughout the month 
with the exception of the last few days, when a slight rise was 
reported from most of the stations. The mean stage was below 
normal at all stations, and ranged between 0.2 foot below at 
Wilsonville and 0.9 foot below at Portland. The unusually 
low stage of the upper Willamette has seriously interfered with 
navigation for the last three months. 

The Snake River averaged 0.8 foot below the September 
normal, and was 0.8 foot lower than the mean stage for August; 
the mean stage at Lewiston, Idaho, being 0.2 foot above the zero 
of the gage. 

MISCELLANEOUS. 


The prevailing winds were from the west. The highest wind 
recorded occurred at North Head, Wash., where a velocity of 52 
miles per hour from the south occurred on the 29th. The aver- 
age hourly velocity for the month at that station was 11.6 miles. 
The percentage of possible sunshine was 64 at Spokane, 42 at 
Seattle, and 39 at Portland. Hail was recorded at several sta- 
tions in western Montana on the 16th and 24th. Thunder- 
storms were unusually numerous in the portion of the district 
lying east of the Cascade Mountains, occurring principally on 
the 16th, 17th, 19th, and 20th, some of the storms being very 
a Killing frosts occurred in many places as early as the 
7th. 

THE FORT HALL IRRIGATION PROJECT, IDAHO. 


By Joun J. Granvitie, Superinteadent of Irrigation, U. 8. Indian Service. 


The lands to be irrigated under this project lie at an elevation 
of 4,500 feet in Bingham and Bannock counties between ranges 
33 and 35 east, and townships 3 and 6 south, of Boise Meridian. 
The soil, with the exception of some 14,000 acres of sand lying 
in the north third of the area to be irrigated, and extending in 
an easterly and westerly direction entirely through the tract, is 
a voleanic ash covered with a heavy growth of sage brush, and 
capable, when supplied with water, of raising excellent crops of 
all kinds, except the tenderest vegetables and fruits. 

The area to be irrigated contains approximately 50,000 acres 
exclusive of the sand belt, the water for which will be supplied 
principally by the construction of a dam and the creation of a 
reservoir on the Blackfoot River, in ranges 41 and 42 east, 
townships 5 and 6 south, and in part from the Snake River. 

The dam site and reservoir area present great natural ad- 
vantages. 

The Blackfoot River, for a distance of about 16 miles, flows 
through a marsh, some 5 miles in width at its broadest point, 
before reaching the site at which the dam is being constructed, 
and has an average fall of about 8 inches per mile. At the site 
of the dam the river enters a narrow basalt gorge with nearly 
vertical walls on both sides, those on the south side rising to a 
height of about 70 feet and on the north to about 40 feet. The 
width of the canyon at this point is 120 feet at the water line 
and 250 feet at the crest of the dam, which is 40 feet above the 
water. The construction of this dam, with the bottom of the 
spillway 8 feet below the crest, or 32 feet above the water sur- 
face, will impound approximately 200,000 acre-feet. 

Bed rock was found extending entirely across the canyon at a 
depth of about 4 feet below the bed of the stream or 6 feet below 
the water surface. 

The dam itself is the loose-rock and hydraulic-filled type, and 
an ample supply of rock was found for the construction of the 


q 
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spillway and take-off tunnel, for the rock-filled portion, and a 
surface covering at the north end of the dam, 10 to 15 feet in 
depth, was used for the hydraulic fill. 

The drainage area above the dam is 666 square miles and from 
the meager data at hand it has been estimated that the average 
annual run-off will be 163,000 acre-feet. In addition to the 
drainage from the Blackfoot Basin, the flood water rights from 
John Grays Lake (which lies but a few miles northeasterly from 
the Blackfoot reservoir), having an estimated flood discharge of 
50,000 acre-feet, have been secured. 

The reservoir lies at an elevation of 6,200 feet above sea level, 
surrounded on all sides by rather high hills and mountains, 
having generally long easy slopes. 

The Blackfoot River, following a tortuous course between the 
mountains, comes from a southeasterly direction from near the 
State line to where it enters the reservoir, and it is from this 
source that most of the water will be derived. 

On the lower slopes of the mountains and hills there is a scant 
growth of timber, but toward the top of the peaks considerable 
quaking aspen and pine may be found. 

The winters are long and cold and the snowfall is heavy. 
Along the valleys and on the open stretches the snow often 
attains a depth of 4 feet on the level, while on the mountains and 
in the gulches, especially in the vicinity of the Caribou Moun- 
tains, the snow attains to great depths. 


PAYETTE-BOISE PROJECT, IDAHO. 
By F. W. Hanna, Project Engineer, U. S. Reclamation Service. 
HISTORY. 


Preliminary investigations were begun by the Reclamation 
Service on the Payette-Boise Project in 1903, and in the month 
of December of that year steps were taken by some of the lead- 
ing citizens of the Payette and Boise valleys toward a prelim- 
inary organization of the landowners. On March 4, 1904, a 
committee of this organization addressed a communication to 
the Secretary of the Interior setting forth the general irrigation 
conditions in the valleys, agreeing to form a permanent organ- 
ization of the landholders upon the approval of the project. 
This communication was printed as Senate Document 247 and 
was referred to the Director of the United States Geological 
Survey, who recommended to the Secretary of the Interior that 
surveys and examinations of the project be continued. Fol- 
lowing this recommendation a permanent organization of the 
landholders of the valley was formed on August 10, 1904, under 
the title of the Payette-Boise Water Users’ Association. In 
pursuance of the recommendations of the Director of the Geo- 
logical Survey to the Secretary of the Interior, general investi- 
gations of the project were continued and were brought to a 
conclusion during the field season of 1904. . 

On March 27, 1905, favorable recommendations having been 
made as to the feasibility of the project, the Secretary of the 
Interior approved the project and set aside $1,300,000 for use in 
starting work. Immediately following the approval of the 
project negotiations were instituted for the transfer to the 
Reclamation Service of the New York Canal and for the pur- 
chase of the lands lying within the site of the Deer Flat reservoir, 
and general surveys relating to the south side unit of the project 
were pushed to completion by the close of 1905. On February 
1, 1906, bids were opened for the construction of the Boise 
River diversion dam, the main south side canal to partial 
capacity leading from this dam to the Deer Flat reservoir and 
for the upper Deer Flat and lower Deer Flat embankments. 

_In March, 1908, excavation of the canals and laterals of the 
distribution system was begun under the cooperative plan with 
the Payette-Boise Water Users’ Association, and the construc- 
tion of the structures thereon was undertaken by force account, 
on which basis the work proceeded until September 10, 1909. 
Subsequent to this date, construction of the structures on the 
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distribution system has been carried on by force account as 
before and the excavation of the laterals has been done by the 
settlers by means of small contracts. 

In the original undertaking of the project, lands lying north of 
the Boise River in the Boise and Payette valleys were compre- 
hended in the limits of the project, but no work has been done 
on this portion of the project, except of a very preliminary 
investigative character. Recently, there has been formed what 
is known as the Black Rock Canyon Irrigation District, com- 
prising the settlers of this portion of the project for the purpose 
of taking up the construction of an irrigation system for all the 
lands originally included in the north side portion of the Pay- 
ette-Boise Project. 

LOCATION AND CLIMATIC CONDITIONS. 


The Payette-Boise Project is located in the southwestern part 
of Idaho, in the valleys of the Snake and Boise rivers, in Ada and 
Canyon counties. The average elevation of this irrigable area 
above sea level is 2,500 feet, the average rainfall is about 13 
inches, and the range of extreme temperatures is from 100° to 
—28° F. The project is served by the Oregon Short Line, the 
Boise, Nampa and Owyhee, and the Idaho Northern railroads, 
and by the Boise Valley and the Boise and Interurban electric 
lines, the principal towns on the project being Boise, Nampa, 
and Caldwell. 

IRRIGABLE LANDS. 


The present Payette-Boise Project contains 243,000 acres of 
irrigable land, 164,000 of which are new lands and 79,000 of 
which are old lands, consisting of 18,000 acres under the old 
New York Canal, 25,000 under the Ridenbaugh Canal in the 
Nampa-Meridian Irrigation District, and 36,000 acres in the 
Pioneer Irrigation District. Of these lands 85,820 acres are 
entered subject to the reclamation act, 30,059 acres are State 
lands, and 127,130 acres are private lands. The soil consists, 
generally, of loam and sandy loam and is highly productive in 
character, being adapted to the economical production of alfalfa, 
clover, timothy, small grains, sugar beets, hardy varieties of 
apples, prunes, and small fruits. 

IRRIGATION DISTRICTS AND NEW YORK CANAL COMPANY. 


Reference has already been made to the “old lands”’ of the 
project and a word of explanation as to what is meant by this 
expression will be in place. Within the limits of the Payette- 
Boise Project and forming a part thereof are two irrigation dis- 
tricts and the New York Canal Company lands. These organ- 
izations consist of the Pioneer Irrigation District, controlling 
the Phyllis and Caldwell canals in position to cover 36,000 
acres now irrigated; the Nampa-Meridian Irrigation District, 
controlling the Ridenbaugh Canal in position to cover 25,000 
acres now irrigated and 30,000 acres of new land ultimately to 
be covered by it through feeding from the main south side canal ; 
and the New York Canal Company lands, comprising 18,000 
acres under irrigation lying under the main south side canal. 
All of these lands have adequate flood water rights, but are 
mainly signed up with the Payette-Boise Water Users’ Associa- 
tion to receive stored water from the Payette-Boise Project. 

WATER SUPPLY. 


The water supply for the Payette-Boise Project is derived 
from the Boise River, comprising a watershed of approximately 
2,610 square miles, with an average elevation above sea level of 
approximately 5,000 feet, on which the annual rainfall is about 
25 inches. The maximum run-off of the Boise River is about 
3,000,000 acre-feet, the mean about 2,000,000 acre-feet, and the 
minimum about 1,000,000 acre-feet per annum. The flood sea- 
son in the Boise River generally covers the months of March, 
April, May, June, and a porion of July. During the latter part 
of July and the remainder of the irrigation season, the normal 
flow of the river has to be supplemented with stored water for 
the lands of the project. The duty of water for the project has 
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been tentatively placed at 2} acre-feet per acre per annum, 
measured on the land. There are prior appropriations of water 
from the river for about 130,000 acres of land under cultivation 
and the Payette-Boise project has appropriations succeeding 
these rights. 

DESCRIPTION OF IRRIGATION PLANS. 


The project contemplates the construction of storage reser- 
voirs on the headwaters of the Boise River, the Deer Flat reser- 
voir near Nampa and Caldwell, a diversion dam on the Boise 
River at a point about 8 miles above Boise, diverting water on 
the south side of the river into an inlet, and distributing canal 
supplying the Deer Flat reservoir and covering lands on the 
south side of the Boise River in the Boise and Snake river val- 
leys. This dam also diverts water into a small canal at its right 
extremity, supplying a small area of land lying north of the 
Boise River above Boise. The storage reservoirs on the Boise 
River are under investigation, Deer Flat reservoir is practically 
completed, the Boise River diversion dam is completed, and the 
distributing system, including the main canals, is well under way. 


BOISE RIVER STORAGE. 


It is estimated that from 150,000 to 200,000 acre-feet of water 
will have to be stored on the headwaters of the Boise River, 
depending upon the ultimate decreed duty of water in the Boise 
Valley. The Boise River Basin is not well adapted to storage 
development, having narrow channels, very steep gradients, 
and, as a rule, ineconomical dam sites. There have been selected 
for investigation seven reservoir sites on the Boise River and its 
tributaries that are designated and located as follows: Hellgate 
on Boise River, Twin Springs and Rossi on North Fork of Boise 
River, Alexander on Middle Fork of Boise River, Joy, Casey, 
and Bascum on South Fork of Boise River, and Grimes on 
Grimes Creek, and borings are now in progress on some of the 
dam sites. 


Fic. 1.—Upstream face of Boise River Dam. Payette-Boise Project. 


BOISE RIVER DIVERSION DAM. 


The Boise River diversion dam, located about 8 miles above 
Boise on the Boise River, is of the cyclopean masonry weir type, 
has a maximum height of 45 feet, and a length of crest, including 
the logway, of 246 feet. This structure serves the purpose of 
diversion, raising water in the Boise River to the elevation of the 
intakes of the penitentiary and main south side canals. It was 
constructed under contract by the Utah Fireproofing Company, 
work having been started in March, 1906, and completed in 
October, 1908. In the spring of 1909 the apron of the dam was 
badly damaged by a drive of logs passing over the spillway on 
account of the giving way of the log boom. The work of repair- 
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ing the apron, together with the placing of additional riprap 
below the dam, was done in the fall of 1909. 


Fic. 2.—Spillway Boise a at flood stage. Payette-Boise 
ject. 


_ MAIN SOUTH SIDE CANAL. 


The Main South Side Canal begins at the Boise River dam 
and extends in a southwesterly direction for a distance of about 
40.6 miles, the first 23.6 miles of the canal runs over bench lands 
south of Boise to its intersection with Indian Creek. At this 
point the waters of the canal are discharged into Indian Creek 
and flow for a distance of about 9 miles, where they are diverted 
from this stream by means of a dam and head gates into a second 
stretch of the main canal 8 miles in length, terminating in Deer 
Flat reservoir. The function of the canal is to supply lands 
lying directly under it and to feed the Ridenbaugh Canal and 
the Deer Flat reservoir. This canal is ultimately to have a 
capacity of 2,500 second-feet, in addition to the old New York 
Canal rights, requiring a bottom width in earth sections of 70 
feet and a height of bank above canal grade of 12 feet. Under 
the original contracts, on account of insufficient funds for its 
immediate completion, the canal was constructed with a bottom 
width of 40 feet throughout its entire length, with here and there 
short stretches excavated to a bottom width of 70 feet. The 
earthwork of the first division was constructed under contract 
by Wm. H. Thompson in 1906, 1907, and 1908. The earth- 
work of the second section and practically all of the structures 
on the canal were constructed under contract by Page & Brinton 
in 1906, 1907, and 1908. The earthwork of the third section was 
constructed under contract by Conway & Wilhite in 1906, 1907, 
and 1908. On November 1, 1909, there were lined with con- 
crete approximately 24,600 linear feet of the canal, and it is 
proposed to line an additional 7,000 feet for the purpose of pre- 
venting excessive seepage and liabilities of breaks and to obtain 
capacity. Eleven checks for the purpose of controlling the 
canal velocity and assisting in getting the water out of the canal 
during low water were also iastalled in the fall of 1909. Bids 
were opened on July 8, 1910, and a contract was awarded to 
W. J. Hoy Company for enlarging to a 70-foot bottom width all 
of the portions requiring enlarging from the dam to Indian 
Creek, except a small stretch that it is proposed to enlarge dur- 
ing the coming fall by force account. This work is to be com- 
pleted by April 1, 1912. The stretch of canal from Indian 
Creek diverting works to the Deer Flat reservoir has sufficient 


capacity without further enlargement. 
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DISTRIBUTION SYSTEM FROM MAIN SOUTH SIDE CANAL. 


The new lands served directly by the Main South Side Canal 
total approximately 108,400 acres, about 30,000 acres of which 
lie under the Ridenbaugh Canal. This distribution system is 
in condition to supply water to about 70 per cent of the lands 
under it. 

DEER FLAT RESERVOIR. 


The Deer Flat reservoir lies in a natural depression situated 
southwest of Nampa and has a capacity, as now constructed, of 
186,000 acre-feet of water, 170,000 of which are available for 
irrigation and submerges an area of approximately 9,250 acres. 
It is controlled by two large earthen embankments already 
constructed and a small embankment and dike yet to be built. 
The upper Deer Flat embankment, located 4 miles west of 
Nampa, has a maximum height of 70 feet, a length of crest of 
4,000 feet, and contains approximately 932,200 cubic yards of 
material. This work was done by force account, having been 
begun in 1906 and finished in 1908. Owing to the appearance 
of seepage water below the upper Deer Flat embankment, im- 
provements were begun on this structure on June 4, 1909. 
These improvements consisted of placing a suitably drained 
gravel blanket, about 200 feet wide and 1,000 feet long, over the 
area immediately below the embankment, driving the sheet 
piling along the lower edge of this blanket and installing a drain 
beneath this blanket immediately above the line of piling for 
conducting the accumulated seepage water into an open drain. 
These improvements were completed during August, 1909. It 
is proposed yet to place additional protection on the water slope 
against wave action. The lower Deer Flat embankment, sit- 
uated 5 miles south and 2 miles west of Caldwell, has a maximum 
height of 40 feet, a length of crest of 7,200 feet, and contains 
approximately 936,600 cubic yards of material. This embank- 
ment was constructed by contract by Hubbard & Carlson. It 
was begun in 1906 and completed in the spring of 1908. Addi- 
tional protection on the water slope against wave action is also 
to be provided for this embankment. 


DISTRIBUTION SYSTEM FROM DEER FLAT RESERVOIR. 


The canal system from the Deer Flat reservoir may be sep- 
arated into canals drawing water from the reservoir at the upper 
Deer Flat embankment and that drawing water therefrom at 
the lower Deer Flat embankment. The canals from the upper 
embankment cover approximately 6,600 acres of new land, and 
the larger of the two canals is designed to supply the Pioneer 
Irrigation District, containing about 36,000 acres of land, with 
stored water during the latter part of the irrigation season. 
The Deer Flat Low Line Canal, taking water from the reservoir 
at the lower Deer Flat embankment, covers approximately 
49,000 acres of land lying south and west of Caldwell and has a 
total length of 35 miles. Of the area of new lands served by the 
Deer Flat reservoir about 45 per cent are in condition to receive 
water at the present time. 

_ TELEPHONE SYSTEM. 

Work was begun during March, 1910, on a telephone system 
for use in the operation of the canal system and the main trunk 
lines of this telephone system are now completed. Contracts 
were entered into with two private companies, permitting the 
use of the poles of their systems for the lines of the Reclamation 
Service. About 110 miles of metallic circuit have been installed 
on government pole lines and 32 miles of such circuit on the 
pole lines of private companies. The system, as now con- 
structed, connects the Boise office with the offices of the various 
water masters and the whole system is about half completed. 


SETTLEMENT. 


Practically all of the public lands on the project have been 
entered and nearly all entries have been conformed to farm unit 
plats. Chances for additional settlers to obtain land, there- 
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fore, lie in the subdivision and disposal of private holdings and 
of homestead entries under the assignment law. 
OPERATION AND MAINTENANCE. 


The canals of the system ready for carrying water were 
opened during the irrigation season of 1909, and were operated 
during that season and during the season of 1910. During 1909 
water was delivered to approximately 22,000 acres of land, 
18,000 of which were old lands lying under the old New York 
Canal and 4,000 of which were new lands. In 1910 the total 
area irrigated was approximately 30,000 acres, including the old 
New York Canal lands and 12,000 acres of new lands. For the 
condition of the water supply, which is not yet completed, crop 
yields have been excellent. 


FROST PREVENTION WORE IN THE ROGUE RIVER VAL- 
LEY, OREG., DURING THE SPRING OF 1910. 


By P. J. O’Gara, Scientific Aartiuah, Fruit-Disease Investigations, Bureau of Plant 


The work of frost prevention during the past season of spring 
frosts has been carried on most successfully. The scope of the 
work has been such as to include practically all the better or- 
chards lying on the valley floor, and the demonstrations can not 
be considered in any other light than being entirely practical. 
The experimental work carried on in only a few orchards three 
seasons ago has been taken up and extended so that at this 
time it is believed that the matter of frost prevention in the 
orchards of the Rogue River Valley is a settled problem. Dur- 
ing the past season there were just a few orchards in the danger 
zone carelessly left without protection; luckily these have 
served as a check on our work. In every case the unprotected 
orchards lying within the frost zone were badly damaged, and, 
in some cases, the crop entirely destroyed, while the protected 
orchards did not show a frost mark or ring on any of the fruit. 

During the past season much valuable data have been se- 
cured, especially in the matter of orchard fuels and appliances 
to be used in frost prevention. As in the past two years’ work, 
wood and coal have proven entirely satisfactory, but somewhat 
cumbersome and difficult to handle. Besides, the wood piles 
in the orchards have been more or less in the way, making it 
somewhat difficult to cultivate or work the soil. The same may 
be said in regard to spraying or carrying on any other orchard 
work. However, these materials have proven so satisfactory 
to those who have used them during the past three seasons that 
they seem willing to accept the difficulties occasioned by their 
use and will continue using them in the future. To Mr. J. G. 
Gore should belong the credit of first using wood successfully 
as a fuel for orchard firing in the Rogue River Valley. During 
the past three seasons Mr. Gore has saved a pear crop on his 
74-acre Bartlett pear orchard. His first firing was done with 
old rails which he took from an old fence surrounding the or- 
chard. Later he used cord wood with equal success. The crops 
harvested during the past three years have been unusually 
clean, free from all frost marks and very heavy. The trees are 
about 21 years old at this time, and the average annual crop 
for the past three seasons has been approximately twelve car- 
loads. His results are in striking contrast with those who failed 
to protect their orchards which are even less exposed than is 
Mr. Gore’s orchard. 

Not only has Mr. Gore saved his pear crops, but his apple 
crops as well, with the exception of the past season when one 
freeze found him unprepared and he did not have time to dis- 
tribute fuel in the apple orchard. As a consequence, a large 
part of the apple orchard failed to set fruit on account of the 
blossoms being frozen. In this particular case, the apple or- 
chard, which is directly south of the pear orchard, could not be 
benefited by any firing in the pear orchard, since the slight air 
movement was from south to north. Mr. Gore has had the op- 
portunity to see the other fuels tested, namely, coal, crude oil, 
and distillate; but he is of the opinion that wood is to be pre- 
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ferred. A number of other growers share the same opinion and 
are now preparing for next season’s frost fighting campaign. 

Crude oil, direct from the California wells, and 28° test dis- 
tillate have been successfully used. In the past, crude oil was 
very little used on account of the fact that it was difficult to 
obtain it sufficiently free from water. However, during this 
season a very good grade of crude oil, practically free from 
water, and at a cost of about 44 cents per gallon laid down, was 
very largely used in some of the large orchards with entire 
success. This oil was burned mostly in the Fresno pot, or heat- 
er, with about 60 to 70 pots per acre; the actual cost for one 
night's firing per acre, including the labor necessary to fill the 
pots, was about $3.00. The crude oil was very easy to handle 
and was distributed in the orchard by means of a large wagon 
tank carrying lines of hose. The hose was attached at the rear 
end of the tank, and the nozzle carried by the laborer. With 
two men for each tank, two rows of pots could be filled almost 
as fast as the team could walk with the loaded tank. A record 
of some of the work of filling the pots was carefully kept, and 
the average showed that six men could easily fill 2,000 pots in 
8 hours. At 60 pots to the acre, this crew would easily handle 
33 acres. In handling the crude oil, as little pumping as possible 
should be done; gravity should be depended upon, not only in 
filling the pots, but also in filling the wagon tanks. 

The 28° test distillate is a much better fuel than the crude 
oil, but its cost laid down is about double that of crude oil. 
However, it is a fuel that can be relied upon since it can never 
contain water. Asamatter of fact, if water were poured into it, 
its specific gravity would cause it to be alwaysontop. Careful 
tests have shown that, gallon for gallon, it will last longer than 
crude oil and is not so easily extinguished. It is also easier to 
light since it volatilizes more readily than crude oil. However, 
in lighting both these fuels, gasoline should be used. 

In lighting crude oil or distillate, the following very simple 
method has been employed by many of the orchardists: A 
medium-sized machinist’s oil can is filled with gasoline and a 
few drops are squirted into each pot. A small plumber’s torch 
is fixed to the end of a stick about two feet long, and as the gaso- 
line is squirted into the oil-filled pot, the lighted torch is immed- 
iately applied. By this method, fuel pots may be lighted as 
fast as a man can walk through the orchard. 

Mention has been made of the use of wood and coal. Previ- 
ous to the past season, fine materials, such as shavings and saw- 
dust saturated with crude oil, were used to light the coarse 
material. However, it has been found that the easiest way to 
light the wood (preferably heavy sticks since light wood burns 
too rapidly) is to first place the half dozen sticks for each pile 
in such a way that the ends dovetail. Then a can of kerosene 
and a plumber’s torch are used to light the wood in much the 
same way as the gasoline. Sometimes, instead of using a 
plumber’s torch, a large swab, saturated with kerosene and used 
as a torch, served the purpose very well. 

In order to light the coal, which is mined near Medford, Oreg., it 
was found necessary to employ the coal heaters. In using heat- 
ers, a piece of waste, saturated with crude oil, is first put into 
the bottom, and, on top of this, fine material, such as small 
sticks of pine or other readily ignitible stuff, is placed. Then 
about 25 or 30 pounds of broken coal are poured in. In lighting, 
a torch is applied at the bottom of the heater, the flame passing 
through the vents and igniting the waste. These heaters are 
lighted as rapidly as any other fire, but much more time is neces- 
sary in preparing them for use. 

A large number of practical tests have been made in order to 
determine the length of time different materials will burn and 
give the maximum amount of heat to the surrounding atmos- 

here. Measured gallons of crude oil and distillate, burned 
th in the Fresno pot and in a common 10-pound lard pail 
holding a gallon sik wane used in the tests. While there was 
some slight difference in different lots, or samples, the average 
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time taken to burn a gallon of each with the covers or dampers 
entirely removed was about 4 hours. There seemed to be 
no difference in the style of pot so far as the time required to 
burn one gallon nor in the amount of heat given off. The row 
of holes at the top of the Fresno pot seemed to be of no advan- 
tage whatever. The tests under actual service in the orchards 
showed that a plain sheet-iron pot without any holes or vents 
would serve every purpose. The charge usually made for the 
various patent pots runs all the way from 20 to 25 cents or more; 
while a pot just as good could easily be made for from 6 to 10 
cents, depending upon the quality of the sheet iron. 

Coal fires in sheet-iron heaters filled with from 25 to 30 pounds 
of coal easily burned 4 to 6 hours with the damper removed. 
Wood fires, with about 6 good fir sticks of cord wood, lasted 
easily 4 to 5 hours. In the burning of cord wood or longer 
sticks, more attention is necessary in order to get the best 
results. Itis quite necessary to frequently move the sticks for- 
ward into the crater of the flame so as to keep them burning. 
However, knowing the direction from which the slight breeze 
usually comes, the wood may be so placed as to secure good 
results with a minimum amount of labor. By cord wood, the 
4-foot length is to be understood. The number of fires per 
acre must necessarily vary between wide limits. In an old 
orchard, where the trees are large and mostly cover the ground, 
fewer fires are needed in order to maintain safe temperatures 
than in an orchard of young trees which only partly shade the 
ground. Under ordinary conditions, an old orchard with wide 
a branches may be protected from injury even where 
the temperature goes as low as 20° F., with 60 crude oil, distil- 
late or coal fires per acre. The same orchard can be protected 
with from 30 to 35 wood fires per acre. Younger orchards under 
similar conditions of temperature will require at least 70 pots 
or heaters per acre, and perhaps, 50 wood fires. In case temper- 
atures do not range below 26° F., the number of fires which 
should be lighted may be proportionately less. The conditions, 
of course, are so variable that no set rule can be given, and the 
only thing that can be said is that the one in charge must look 
after the temperaturesin the orchard and start the fires as needed. 
Usually, only one-half the number of fires should be lighted, 
and the remaining pots or wood piles should be left as a reserve 
to be lighted only when the temperature begins to fall below 
the danger point. It is not well to wait until the temperature 
has gone much below the danger point, since injury may be 
done by warming up the frozen blossoms or fruits too suddenly, 
and thus having the same effect as the sudden warming by the 
morning sun. Another important factor is the placing of a 
double number of fires around the outside rows, especially on 
the sides from which the slight breezes come. 

The cost of firing per night per acre depends not only upon the 
cost of the fuel, but also upon the degree of frost. Under aver- 
age conditions, say with temperatures of 26° to 27° F., the 
cost per night per acre with the fires burning 4 hours has been 
estimated for the past season as follows: Crude oil, including 
the labor of distributing the oil and interest on the cost of the 
pots, with 60 pots per acre, $3.00; distillate, including the same 
items of expense, $6.00; coal, including the same items, $5.00. 
This is on the basis of 250 pounds of coal per acre hour, the coal 
being worth $4.00 per ton at the mine. The cost of hauling the 
coal, as well as the kindling for starting it, is included within 
the estimate. The cost of firing with wood is very difficult to 
give since the price of wood varied greatly. However, it would 
be safe to say that with 30 to 40 fires per acre, under the above 
conditions, the cost would be from $2.00 to $4.00 per acre. 
From this it will be seen that crude oil is the cheapest of the 
fuels, taking everything into consideration, with wood a close 
second. Distillate is the most expensive; but for liquid fuel it 
is by far the most reliable. However, when the value of the 
crop is considered, the above actual costs represent a very cheap 
insurance. 
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The value of any fuel for frost prevention depends upon the 
amount of heat it is capable of giving off. All of the fuels which 
have been mentioned have proven entirely satisfactory. A 
careful test of crude oil in the Burrell orchard, at Medford, 
Oreg., on the night of April 13 and 14, gave the following re- 
sults in a 30-acre pear orchard, which is about 22 years old, the 
trees being large and spreading. At 12:00 midnight of the 13th 
the temperature in the orchard was 36° F.; at 1:00 a. m. of the 
14th the temperature dropped to 31° F., when the fires were 
immediately lighted, and in a short time the temperature in the 
orchard rose-to 33° F. From 2:00 a. m. until 5:00 a. m. the 
temperature outside the orchard remained approximately 26° 
F., while the temperature within was held to 36° F., with the 
exception of the south side, which was not so well protected by 
fires, and where the temperature along the outside row regis- 
tered 32° F. The temperature inside the orchard was recorded 
by a man who had some thirty thermometers which had been 
previously tested at my laboratory. These thermomters were 
hung about 3} to 4 feet from the surface of the ground, being 
suspended from the branches of the trees. Thermometers were 
also placed outside the limits of the orchard and well away from 
any influence of the fires within the orchard. In the above 
tests, 60 pots were used per acre. 

Similar tests were carried out with distillate, wood, and coal, 
and results equally satisfactory have been gotten. It is not at all 
difficult to raise the temperature 6° to 10°. 

From what has been said it will be seen that the protection 
of the orchard from frost injury is dependent rather upon heat- 
ing than the use of the so-called smudge. In our work we have 
ceased to use the term “smudge,” and have substituted the 
word “heating, or firing, ’’ both terms seeming more appropriate. 
There is only one value in a dense smudge, and that is in cases 
where it is impossible to keep the temperature above the danger 
point it will serve to prevent the too sudden warming of the 
frozen blossoms or fruits when the morning sun strikes them. 
The smudge may also be more or less effective in trapping any 
heat generated by fires, or prevent heat from radiating away 
from the surface of the ground or the trees. However, when the 
temperature runs very low, the smudge is no protection. Some 
smudging has been done in the valley, using damp manure, 
straw, and rubbish, but only in a few instances and where the 
temperature did not go below 28° F. in the pear and apple 
orchards. 

One of the most important things which the orchardist must 
know is when to fire. A number of manufacturers have put on 
the market frost alarm thermometers which may be set to ring 
an electric bell at any desired temperature. Most of the instru- 
ments tested by the writer have been found to be very inaccur- 
ate, and in actual use often fail to work. Several instances of 
failure have been reported, and in one case a considerable 
amount of fruit was lost through depending upon one of these 
instruments. At best, all that a frost alarm thermometer can 
do is to give an alarm when a certain temperature is reached, 
and it is, therefore, much wiser to use a good alarm clock, and 
depend upon forecasts from the nearest U.S. Weather Bureau 
station. In each case a good local observer is the most impor- 
tant factor. 

In order to do accurate work and get results all instruments 
used on the farm should be tested. In my work in the Rogue 
River Valley I have found thermometers which varied both 
ways as widely as 3° and 4°. All this had to be corrected, and 
the growers were forced to get standard instruments, or, at 
least, have them tested before putting them to use in the 
orchard. It is a wise plan to use a large number of thermometers, 
und one per acre is not too many. There are always some spots 
colder than others in every orchard, and it is only by using a 
sufficient number of instruments that these spots can be found. 
_ Before any firing is done, some knowledge should be had of 
injurious temperatures. These temperatures vary quite widely 
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for the different fruits as well as for the different stages of growth. 
A large series of tests have been made in the Rogue River Valley 
and upon these tests the following table, giving injurious tem- 
peratures in bud, in blossom, in setting fruit and at other times, 
is appended. Injurious temperatures may not be the same from 
season to season, as weather conditions previous to frosts de- 
termine very largely the ability of plants to resist freezing tem- 
peratures. In every case there should be a physiologist on the 
ground to determine approximately this factor. A few days of 
very warm weather, together with an ample supply of soil 
moisture, will cause the newly-formed cells of the blossoms and 
fruit to be filled with a watery protoplasm, or cell sap, which 
freezes more readily than concentrated cell sap. If a freeze 
follows a period of weather in which temperatures have been 
such as to produce slow growth, lower temperatures than those 
given in the table may not cause injury. 


TABLE 1.—Temperatures injurious to fruit when in bud, in blossom, etc.' 


Fruit In In In set- At other 
° bud. blossom. | ting fruit. times. 

° P. ° P. 
29 30 30 29 
29 30 30 28 


DISCUSSION OF WEATHER CONDITIONS IN THE ROGUE RIVER 
VALLEY. 


.In the spring months it is found that during the day the wind 
blows mostly from northerly quarters. These winds are not 
moisture laden; that is to say, the relative humidity is usually 
low, often as low as 25 per cent at temperatures of 60° to 70°. 
During the night, when frosts are likely to occur, the winds die 
down altogether, or begin to blow slightly from the south. The 
winds from the south are even drier than the northerly winds 
and hence the dew-point temperature is usually lower toward 
morning than that observed in the early evening. Whenever the 
winds blow from the west or from westerly quarters, it is rare 
that frosts occur. It is only on the valley floor that any serious 
injury is liable to be caused by low temperatures during the 
blooming season or sometime thereafter. Even on the valley 
floor, where there are some slight elevations, no frosts may 
occur, while a few feet below, injury may result. The hillsides 
surrounding the valley usually escape frosts altogether at that 
period of the year, and it has been found that temperatures 
range 10° or more higher. All the frosts which occur in the 
Rogue River Valley are due to depression and lack of air drain- 
age; the cold air coming from the surounding mountains being 
trapped in the basin. Since freezing temperatures occur simply 
by the cold air settling in the lower spots in the valley and this 
air remaining perfectly still, it is evident that there is never any 
difficulty in maintaining the heat from fires or the smoke from 
smudges in the orchards. High winds rarely, if ever, occur 
during the time that the temperature is below the freezing 
point, and if such did occur, firing would be unnecessary. It 
has been mentioned before that a slight breeze usually comes 
up from the south during the early morning. However, this 
breeze is never sufficient to more than waft the heat and smoke 
through the orchards, and does not interfere to any great ex- 
tent in keeping up the temperature. From this it will be seen 
that the conditions in the valley are ideal for the prevention of 


frost injury. 


' These temperatures are approximately those of the air in contact with 
the fruits and blossoms. _ It is quite ible, however, that very delicate 
measurements would indicate somewhat lower temperatures, due to evap- 
oration from the immediate surface of the plant. 
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During the past three years a very careful study has been 
made in order to determine some safe method for forecasting 
freezing temperatures. It is believed that the results of the 
past season’s work, together with other published data,’ are 
sufficient evidence that the system used oe been successful. 
Whether or not it may prove so in the future, or whether it may 
be used in other localities where weather conditions and the 
topography of the country differ widely from those in the Rogue 
River Valley, is an interesting problem for future investi- 
gation. 

It will be seen upon inspecting the records made for the 
season beginning with March 21 and ending May 22 that there 
is a relation existing between the dew-point temperature ob- 
served in the early evening and the minimum temperature of 
the following morning. For the Rogue River Valley it has been 
found that when the atmospheric temperature in the early even- 
ing is between 50° and 60° F., the dew-point temperature may 
be relied upon generally to indicate the minimum morning tem- 
perature. It has been found that for such atmospheric tem- 
peratures, with clear sky and northerly winds, the minimum 
temperature to be expected is 3° or 4° below the dew-point 
temperature as observed. If the daily temperatures have been 
high and the winds are from the west or westerly quarters, the 
minimum temperature will always be higher than the observed 
dew-point. Again, during the latter part of the spring season 
with long days and a very large amount of insolation, the mini- 
mum temperature usually remains the same as the dew-point, 
or even higher, depending upon the maximum temperature 
during the day. 

Without some study, an inspection of the data in 
Table 2 would seem to indicate that no close relation exists 
between the dew-point temperature as obtained in the early 
evening and the minimum temperature recorded during the 
night and the morning following. In the early part of the sea- 
son, from March until about the middle of April, the relation 
seems more close; but after that time until the latter part of 
May the rule does not seem to hold. There is a very good rea- 
son for this. During the early part of the season, the days were 
naturally shorter and the daily maximum temperatures were 
not so high. Hence, the amount of heat absorption by the soil 
was small in comparison with that absorbed during the latter 
part of the season. Unfortunately, with no self-registering 
instrument, the daily temperature curves could not be obtained, 
and maximum temperatures were not recorded. Had this been 
done it would be easy to show why forecasts for frost were not 
made during the latter part of the season, when, according to 
the rule, frosts should occur. It must be remembered that the 
relation between the dew-point temperature and the minimum 
temperature occurring before morning holds good only when the 
atmospheric temperature at the optimum time for taking the 
dew-point readings is not far above 50° F. The nearer the at- 
mospheric temperature is to 50° F., at the optimum time of 
observation, the closer the agreement of the dew-point tempera- 
ture and the minimum morning temperature. The optimum 
time, as indicated in the table, is not far from 6:30 p. m., and is 
for the Rogue River Valley only. It is possible that we may 
find an earlier hour just as safe, but this must be worked out. 
Of course, in all local forecasting, an accurate knowledge should 
be had of general weather conditions as given by the nearest 
district forecasting station. To rely entirely upon the dew-point 
apparatus would be a mistake. The movement of the barome- 

*Farmer’s Bulletin 401, U.S. Department of Agriculture, The Protec- 


tion of Orchards in the Pacific Northwest from Spring Frosts by Means 
of Fires and Smudges, by P. J. O’Gara, 1910. 


SEPTEMBER, 1910 


ter as well as wind directions must play a very important part 
in making up the forecasts. In all the work done locally by the 
writer, much assistance has been given by Mr. E. A. Beals, 
District Forecaster at Portland, and Mr. N. R. Taylor, of the 
Sacramento Weather Bureau station. These gentlemen have 
been very kind in offering suggestions and giving advice as to 
some of the best methods to employ. 

The territory covered by local forecasts made at Medford is 
about 70 miles in length, and includes the districts surround- 
ing the towns of Ashland, Talent, Phoenix, Medford, Central 
Point, Jacksonville, Eagle Point, Table Rock, Tolo, Gold Hill, 
Gold Ray, Woodville, Grants Pass, and Merlin. The forecasts 
were given to the Pacific Telephone and Telegraph Comapny 
at Medford, a separate sheet being given each operator. Ten- 
tative forecasts were given each morning about 9:00 a. m., but 
the final forecasts were made up at 6:30 p. m. and given to the 
telephone company at 6:45 p. m. These forecasts were then 
telephoned to the different towns and stations where they were 
distributed locally. Instead of calling up the different farmer 
telephone lines, the subscribers called in for the forecasts, and 
usually by 7:00 p. m. every grower knew the probable weather 
conditions which would be expected before morning. It would 
be difficult to know how many people were served by these 
forecasts; but in many instances at least five growers used the 
same telephone, or got the forecasts from the subscriber who 
owned the telephone. It is estimated that between 1,000 and 
1,200 people received the forecasts daily, and this excludes all 
the small vegetable growers and gardeners within the towns. 

The Pacific Telephone and Telegraph Company deserves 
much praise for the efficiency shown in getting the forecasts 
distributed. During evenings when it was known that a heavy 
frost would occur, extra operators were put on, for the purpose 
of distributing later forcasts which were often given where some 
slight change occurred and which made it advisable to issue 
another forecast. This occurred only a few times, and on such 
nights the extra operators were instructed by the manager, 
Mr. D. H. Drewery, to be prompt and careful in delivering the 
—- During the entire season not a single error was 
made. 

The local forecasts, as given in the record book, were delivered 
word for word to the telephone company, and in most cases the 
dew-point also was given. This was done because a request 
was made for the data by a number of growers who had their 
own psychrometers, made according to the directions given 
them by the writer. These directions were also accompanied 
by a dew-point table printed on a card so that those who desired 
could check their own observations with those given out in the 
local forecasts. It was with a great deal of pleasure that the 
writer realized the close approximation made by different grow- 
ers using home-made apparatus. Any slight difference in the 
readings could easily have been due to slightly different local 
conditions of the atmosphere. 

It is believed by the writer, as well as the growers, that the 
Rogue River Valley has not only settled the problem of orchard 
heating, but also the important matter of accurately forecast- 
ing frosts. During the past two years not a single serious error 
has been made inforecasting. Whether this can be done indefi- 
nitely remains to be seen, but the writer believes that it is 
entirely possible. The writer does not attempt to say that the 
same methods will apply in other localities having entirely dif- 
ferent conditions, but it is believed that for every locality the 
optimum time for making the forecasts may be found, as well 
as all the other factors which enter into the problem. This is 
at least worth a trial. 
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TABLE 2.—Record of weather observations at Medford, Oreg., from March 21, 1910, to May 22, 1910, inclusive. 


Thermometer. | § 
Time 
Date. anne g State of weather. Wind direction. E as Remarks. 
Dry. | Wet. Sam 
7:15 p.m. 55 49 43 | Cloudy..........., Slight south........... 40 | Slight shower during the night. 
6:15 p.m. 44 41 38 | Raining........... Slight south........ 36 ~ 
6:45 p.m. 42 39 Brisk southwest. .... . 33 
8:00 p.m. 40 37 33 | Cloudy............ Brisk north........... 33 
5:45 p.m. risk general, unsmudged orchards show 75 cent killed. 
10:00 p.m. 39 36 32 Slight northwest . 27 
5:30 p.m. 54.5 45 34 | Partly cloudy... ... Slight northwest......) 
6:50 p.m. | 51 4 36 | Partly cloudy... Slight northwest . 31 
10:00 a.m. | 46 31/ Cloudy........ Slight 
5:35 52 42 29 | Cloudy............ Brisk northeast.......) 
6:50 p. m. 49 40.5 Brisk southeast ....... 38 
6:30 p. m. 56 46.5 Slight 
8:30 p.m. 48 43 Slight northwest ...... 34 
5:15 p.m. 57 45.5 32 Slight northwest......) 
7:00 p.m. 50 42 Slight northwest... ..) 
8:30 p. m. 46 40 Ji Slight northwest ...... 27 
7:00 p.m. 56 47.5 39 | Clear.............. Brisk southwest.......)... 
9:00 p. m. 50 43 Slight southwest ...... 34 
7:00 p. m. 61 52 38 
6:30 63 53 44 A few clouds...... Slight southwest......) 
9:00 p.m. 57 49 41 | A few clouds...... Slight southwest ...... 36 
6:45 p.m. 52 45 37 | Cloudy............ Brisk northwest...... . 38 
1:15 a.m. 59 49 oP OM i High northwest....... Cloudy at 3:00 a. m. Firing general. 
7:00 p.m. 47 40 31 Cloudy 
0:00 p. m. 41 36.5 
6:30 p. m. 55 - 43 | Geer... Firing neral on valley floor. 
8:00 p. m. 47 | 40 Slight northwest ...... Unsmudged orchards badly hurt. 
0:00 p.m. | 44 38 Slight south........... 
0:30 p.m. 43 38 Slight southeast... .. 
15 p.m 56 48.5 Slight south........... 
p.m 62 49.5 Brisk north........... 
215 p.m. 52 47 42 | Cloudy............ ght north........... 
230 p.m. 59 45 Brisk northwest... .... 
:20 p.m. 55 44 31 | Hazy.......... Brisk Clouded again about 3:00 a.m. April 7. 
200 p.m. 51 42 Slight northeast....... 31 
:35 p.m. 59 47 33 | Partly cloudy..... Moderate northwest...) Only 1° of frost. No firing. 
330 p.m. 57.5) 45 30 | Partly cloudy..... Moderate northwest... 31 
45 p.m. 59 48 36 | Cloudy............ Moderate northwest _. 32 
245 p.m. 59 51 | | Slight northeast... ... 44 
:35 p.m. 56 46.5 36 | Partly cloudy.....| Strongsoutheast.... | Thermometer just reached 32°. No frost. 
9:45 p.m. 45 Brisk southeast ....... 32 
6:45 p.m. 57 49 41 | Partly cloudy..... Light northwest....... 40 
6:40 p.m. 59 50 41 Partly cloudy... Slight 
7:45 p.m. 56 49 42 | Clearing.......... Slight northeast... .. 40 
April 13............. 6:40 p.m. 52 42 29 | Clear.............. Brisk northeast......./. Firing general. Some orchard temperatures raised 10°. 
11:45 p.m. 4l 36.5 Slight east............ 26 
| 11:30 p.m. 45 39.5 32/Clear............. Slight south .......... 31 
| 6:45 p.m. 70 $2.5; No firing done. 
April 18............. 11:00 p. m. 53 44.5) 34) Brisk 31 
| 6:45 p.m. 74 58 46 | Hazy. Light north........... 42 
| | 6:45 p.m. 51 49 47 | Raining........... 49 
April 20 | 6:40 p.m. 61 51 42 
| 10:30 p.m. 46 Slight southeast....... 39 
6:45 p.m. 69 55 Slight southwest ...... 37 
April 22 6:50 p.m. 74 59 48 | Cloar............ -.| Slight southwest...... 45 
| 6:45 p.m. 79 57 37 | Slight south 40 
| 6:45 p.m. 80 60 45 | Few Slight northwest 44 
April 25 | 6:30 p.m. 58 49.5 42 High northwest....... 44 
6:45 p.m. 58 47 Strong Clouded about 2:30 a. m. Heavy dew April 27. 
April 26............. (10:15 p.m. | 46 41 35 | Clear.............. 33 
| 6:40p.m. | 59.5 49.5 40 | Raining........... | Strong northeast... ... 40 
| 6:45 p.m. 60 46 Clouded about 2:00 a. m. and began to rain. 
| 10:00 p.m. 45 40 | Light northeast.. .... 36 
| 6:45 p.m. 48 47 46 | Raining........... 45 
| 5:35 p.m. 56 47.5 39 | Partlycloudy.....| Brisk northwest.) 
| 6:30 p.m. 54.5 47.5 40 Partly cloudy..... Brisk northwest........ 
April 30............. | 8:45 p.m. 50 46.5) 43 Raining... | Slight northeast...... 37 
6:30 p.m. 64 bl 38 Showery......... .| Slight northwest ...... 44 | Cloudy all night. 
6:35 p.m. 48 44 | Raining... | Slight northwest ...... 42 | Rained almost all night. 
May 6:35 p.m. 49 45.5 42) Raining | Slight northwest...) 
8:30 p.m. 48 45 42 | Few clear spots... .| Slight west........... 38 
6:30 p.m. 52 47 | 42] | Slight 
May 7:50 p.m. 50 47 | Raining. Slight northeast... .. 38 
6:00 p.m. 69 54.5) 42/ Hazy. Slight 
6:35 p.m. 68 55 Slight 
10:30 p.m. 54.5) 50 46 | Clear... Slight south... 40 
| 6:45 p.m. 73 Slight northeast...._.. 44 
May | 6:35 p.m. si | (61 47 | Partly cloudy... Slight west......... 
6:45 p.m. 61 57.5 55 Hailandrain..... Stormy northwest..... 49 
6:30 p.m. 59 50.5 43 | Partly cloudy.....| Stormy 
8:00 p. m. 56 49.5) 43 Clearing...... Slight southwest ...._. 39 
7:00 p.m. 68 | Slight northwest. 40 
6:40 p.m. 69 56 Slight northeast....... 41 
May 6:35 p. m. 67 53 40 | Clear.............. Brisk east............. 40 
6:40 p. m. 59 | Brisk southwest... ... 35 
7:00 p. m. 65 46.5; Brisk northeast.......|.......... 
10:30 p. m. 52 Slight southwest ...... 31 
6:45 p.m. 7% | (52.5 Slight northeast... _. 38 
6:45 p.m. 7 86.8!) Clear... | Slight southwest... 38 
Mew 6:45 p.m. | 30 | | Slight northwest. .._.. 36 
Mew 6:35 p.m. 63 | 49 34 | Clear..............| Brisk northwest. 34 
6:45 p.m. 7% 45 | Clear..............| Slight northwest. 43 
May 21 6:45 p.m. 80 | 62 50 | Clear..............| Slight northwest 39 
6:40 p. m. 76 62 | | Slight northeast... .. 41 
| 
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TABLE 1.—Climatological data for September, 1910. District No. 12, ears Valley. 
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Counties. 


a 

910 
| | 
i 
| 31% 
| 

Gaver Bow..........-.| 6716 
coves | Raval. 
Rawal. 
Randers... 
>, 
ald...| Flathead ............ 
Farm§ Deer Lodge.......... 
1 
Washington...........| 3,661 

Edwardeburg............| idaho..............-. 

Nes Perce............ 17 

Meadows. Washington.......... 8 
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Temperature, in degrees Fahrenheit. Precipitation, in inches. B Sky. 
| 
Idaho—Cont'd | onal | | | | 
86) 19 25 | 25 42 | 0.56 |— 0.68 0.30! 0.0) 4° 9/15) 6) mw. | University of Idaho. 

Mountainhome. . @.6|........| 90| 9| 25 | 26/55 1.06)........ 0.53 | 0.0) 4) 18 6 | nw. Mrs. Elien Manion. 
85) 26 | 26 | 50) 0.36 0.0) 3/20/10) w. | J. E. Steinour. 

Nez Pe 53.8 | 84 «19 23 25 1.10 0.0 6 19 P. Mitchell. 

61.0 +1.8; 87/ 9 33 26 | 52 0.94 + 0.15 0.28; 0.0) 14) 

| 91) 20 30 | 26 | 52 0.85 | 0.0; 16/13] 11...... Geo. Alteneder 
Payette... 60.8 1.0 87 28 | 26 | 50 1.27 |+ 0.67 0.95 | 0.0; 3/15) 6/n. E. F. Allen. 

Peaceful Valley.......... | 1) 30 | 26 | 52 | 0.56 |........ 0.46, 0.0) 24) 4° 2) nw. | J. W. Newton. 

. 5, 277 | 89 «15 17 | 26 | 57 | 0.94 |........ 0.25; 0.0; 12) 15) 3) sw. | Mrs. Fannie Say. 

Pleasant Valley.......... 3,000; 3); 50.9 /........ 91 19 28/11 48 0. 5/23! 3) se C_E. Friedrich. 

.. 4,483 11) 61.3 + 0.6 87 32 | 26 | 46 | 0.36 |— 0.52 | 0.20; 0.0!) 7/19| 4 U. 8. Weather Bureau. 

1,665 22 40.7 82 | 20 25 25 | 41 0.97 0.96 | 0.27 | 0.0 | | French, 
Pyle 3, 100 /0.15; 0.0); 3/12); 8 10) ne Walter L. Cole. 
Richfield | 50 (0.73 10.30, 0.0) 5/21) C. H. Fiteh. 

Roseworth. i } . 20 0.0 3) 8 20, 2 sw. | D. B. Hartwell. 

Ruby Creek ise uns * ....| O. A. Hatter 
Rupert....... 0.0 6/23) 2) | Will Parry. 

St. Maries 0.0 10/10) 13) 7) se. | J. 8. Turnbull. 

022.06 0.0; 7/17; 2) w. E. K. Abbott. 

Dam. 56) 16/10) 4 > 

Silver City | 0.0/6) 6s. A.D. Bradfield 
m airie... m. W. Newell. 

Soldier Crook GOS 0.0) 4/15/10) 5 w. J. E. Minear. 

Springfield...............| Bimgham..............| 4,420, 2) 58.0......... 63 | 1.04 }........ 0.38 8) 3) sw. | Mrs. W. A. Edwards. 

Tripod Mountain 2 | | 0.76 0.9 515) 8) 7) nw. | Mrs. Verna Paddock. 

| Fremont 13| 55.7 + 0.9 «19 26 «26+ 44° «0.74 |— 0.15 | 0.58 0.0) 2 | 8 13) sw. A. M. Slatery. 

3| 56.0)........ | 87 29 | 25 | 44 | 1.41 /........ U. 8: Weather Bureau. 

Wendell. 28 26 | 49 1.13 )........ 0.40, 0.0) 5 20 10! w. | Chas. L. Dingler. 

ashington. | 

Aberdeen . 56.6 38 4.36 |— 0.25 | 1.13; 0.0; 9) 3/25) 2) w. Carl 8. Weatherwax. 

0.52 | 0.0; 15| 14)...... Robt. M. White. 

Bellingham 72 |— 1.93 0.26) 6.0) 5) 7) 4 Sanford B. Mayhew. 
15 |— 2.38 | 0.62 | 0.0) 7) U. 8. Weather Bureau. 
Bremerton 0.84 0.0; 5). U. 8. Navy Yard 

Brewster 0.43) 0.0) 3 0) Mrs. H. F. Bertram. 

Cedar River 0.71; 0.0; 5) 18)...... Landsburg. 

| lo 1.2 | 12} .78 |— 0.78 0.53 | 0.0) 7/11/10) 9) 

| $6.6 |........ 87/19) 26) 25 47 | 2.45 | 0.0) 6) 7/12) 11 sw. | Geo. Gibbs. 
Colville | 1,635 10 56.6 + 0.1 9 20 25 (0.71 0.0 6 16 | 4 10 | sw. | W. L. Sax. 

-onconully anogan. ........... | | 0. | n Wm. Baines. 

Davenport. 3,450; &.6)....... 8619 31 25 39) 1.60 8 20, 4 sw. | W. H. Reed. 

| Columbia 1,700 24 62.4 + 2.5 1 39 24 «33 | «(0.36 0.0; 4/19) 3)...... W. W. Hendron. 
58.0 40 12t 45 2.39 0.0; 6/12/14) 4) se. Walter O. Eckert. 
Duckabush bend 2.57 0.0; 7 6> 155 sw.  E. J. Finch. 

ensburg...............| Kittitas............... 0.0; 4/18) S| 4/ nw. | R. Barnes. 
0.0 |....,13 | 13] 4/6. T. J. Cook. 
0.0, 9) 11% 15% s. E. A. Markham 

Fort Simeoe. ............| 4 3° 4° w. | Frank C. Hill. 

2008 6.0 | C. M. Mackintosh. 

0.0) 2 15" w John W. Anderson. 

Goldendale 1,600") "889 410.60 0.16 | 0.40 6.0) 2 4) Klickitat Co. Abstract Co. 
iranite Falls . 0.0 4; 7/13) 10) nw. | C. H. Cleaver. 

| | i. .0 | sw. . A. V. Marion. 

Hunteville 0.56 | 0.0) 3/24 | Dr. B. Hill. 
rene Mountain..........| | 0.57 | 0.0 | & 10/15) sw. | Mrs. Manda Shain. 
Kennewick . | Benton. .............. 26 44 0.05 |— 0.26 0.05 0.0) 1 | Mrs. L.. W. Soth 
Kettle | 25 | 47 | 0.90 )........ 0.13} 0.0) 4/10) 16) 4)..... H H. Cole 
26 | 50 | 0.44 |........ 6.27 0.0 19; 3iw. | . Bc 
2 | 46 | 1.58 }........ 0.0) 6/18) 5| | Do. 
35 | 0.67 |+ 0.17 | 0.28 0.0 | 18| 4 w. | W. H. Van Meter. 

Klicki 0.0! 4/11/16) 3 w. | Mrs. Minnie E. Strout. 
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* TABLE 2.—Daily precipitation for September, 1910. District No. 12, Columbia Valley. 
| Day of month. 
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TABLE 2.—Daily precipitation for September, 1910. District No. 12—Continued. 
Day of month. 
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Taste 2.—Daily precipitation for September, 1910. District No. 12—Continued. 


| Day of month. 
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2.—Daily precipitation for September, 1910. District No. 12—Continued. 
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PAPERS ON CLIMATOLOGY IN RELATION TO AGRICULTURE, TRANSPORTATION, 
WATER RESOURCES, ETC. 


THE EXPERIMENT STATION AT WAGON WHEEL GAP, 
COLO. 


By H. C. Franxenrigxp, Professor of Meteorology. 


Of the many problems relating to the conservation of the 
natural resources of the United States, none has been pro- 
ductive of such diversity of opinion, and none has been the 
subject of more discussion than that relating to the effects of 
forestation or deforestation upon water supply and water con- 
trol. Those who have followed the discussions in the various 
conventions, meetings, and publications are aware that they 
have at all times been vigorous, and, unfortunately, at times 
more or less acrimonious. The line of cleavage is sharply 
defined and the advocates of neither side are willing to admit 
that there is much soundness in the position assumed by the 
other. Apparently there is not middle ground of sufficient 
area for both sides to stand securely upon, and the only hope of 
satisfactory compromise lies in the mutual admission that the 
whole general question is more or less problematical, and that 
insufficient data and different methods of discussing the same 
may have operated to produce widely divergent conclusions. 
Further research and impartial investigation are necessary in 
order that the real truth may be disclosed, and the establish- 
ment of the truth upon the firm foundation of accurate and 
unquestioned data must inevitably result in incalculable benefit 
to all students of the question of water supply and other allied 
problems and to the country at large. Therefore, the Weather 
Bureau and the Forest Service of the Department of Agriculture 
have, by permission of the Secretary of Agriculture, mutually 
agreed to cooperate in an exhaustive study of the whole question 
of the effects of forestation and deforestation upon water supply 
and control and upon other meteorological conditions, and in 
pursuance of this agreement it was determined to select two 
small watersheds in the same locality that should be nearly 
alike as to topography and extent of forestation, and with a 
running stream in each. The Forest Service after careful 
investigation suggested as a suitable field two small watersheds 
in the Rio Grande National Forest in southwest Colorado. 
Their exact location is between one and two miles west of the 
Wagon Wheel Gap station of the Denver and Rio Grande Rail- 
road, and 313 miles by rail from Denver (latitude 37° 45’ N., 
and longitude 106° 50’ W.). The selection was agreed to by 
the Weather Bureau, and, after inspection, approved by the 
United States Geological Survey as being admirably adapted 
for the proposed work. The area of the south watershed is 
222.7 acres and that of the north watershed 212.3 acres. 

The Rio Grande in the neighborhood of Wagon Wheel Gap 

flows to the southward in a narrow valley between two ranges 
of the Rocky Mountains. The range to eastward of the river, 
rises rather abruptly to a plateau at a height of 11,000 feet, 
beyond which another abrupt rise reaches above timber line to a 
height of approximately 14,000 feet above sea level. The 
range to the westward of the river rises gradually to a height of 
11,000 feet. This range, as seen from a distance, is corrugated 
with watercourses, similar in general character, and all leading 
eastward from near the top of the range toward the river. 
_ The soil of the watersheds under study is sandy with a few 
isolated rock slides. The slopes average about thirty degrees, 
and there are no perpendicular cliffs. Each watershed con- 
tains two distinct slopes, that part to the south of the stream 
sloping toward the north, and being fairly well timbered, while 
that part sloping toward the south is less heavily timbered, 
probably because the greater evaporation on the southern slopes 
reduces the supply of moisture to a point below that required for 
hormal growth. This change in the character of the vegetation 
on the different slopes is evident throughout the region. 


96——10 


The lower portions of the two watersheds, for a distance of a 
mile from the river, are grassed over with wild bunch grass, 
except in the immediate vicinity of the streams. For this 
reason the dams for the measurement of streamflow are located 
above the bunch-grass region, well into the forest area. 

The most widely distributed of the forest cover is the aspen, 
which in places where the slope is slight, or where protection 
from evaporation exists, grows to a height of 30 feet, and is from 
4 to 6 inches in diameter. In localities exposed to strong evap- 
ration the aspen is dwarfed, and may be only 10 feet in height. 
Below the 10,300-foot level contour lines the forest is mostly 
aspen, Douglas fir, balsam, and some Engleman spruce. In 
many portions of the aspen forest there are evidences of young 
fir and spruce reproduction. From the 10,300 to the 10,800- 
foot contour line aspen predominates with spruce, cone-pine, 
and fir intermingled. 

Above the 10,800-foot contour line is an area that was burned 
over 17 years ago. This area was evidently the most heavily 
timbered portions of the watersheds at that time, as indicated 
by the dead, standing timber and by the fallen logs, practically 
all Engleman spruce. A continuation of the same forest nearby, 
which for some reason was not touched by the fire, affords a good 
idea of the density of this Engleman forest before the fire. There 
are now some scattered stands of aspen in the burned-over 
region. 

The work of preparation was begun in June of the present 
year, but owing to the many difficulties occasioned by the 
isolated location of the forest, it is very probable that the actual 
observational work can not be inaugurated until about the be- 
ginning of the coming winter. The details of the proposed 
campaign are as follows: Identical observations will be taken 
continuously and simultaneously over each watershed, and will 
be carried on for a series of years, possibly as many as ten. In 
any event the period will be of sufficient length to cover the 
widest variations of meteorological conditions. At the con- 
clusion of the first period of observations one of the watersheds 
will be deforested and a second series of observations, equal in 
length to the first, will be made. The data obtained will be 
carefully tabulated and analyzed from time to time, and at the 
end of the second series of observations a comparative study 
and discussion of both sets of data will be made. It is believed 
that this method will not be open to serious objections. The 
equipment and personnel will be of the highest character, the 
observations will be made jointly by representatives of the 
Weather Bureau and the Forest Service, and the data should 
speak for themselves. 

Stations of observation will be located as follows: 

1. A principal station of observation 400 feet north of the 
main office building, (elevation about 9,250 feet above sea 
level), between the two watersheds, and at the foot of the 
timbered areas, looking east toward the Rio Grande, which 
runs at the foot of the slope in a southerly direction. 


2. One station on the right bank of the south stream, approxi- 
mately 1,500 feet above the principal station, and about 9,600 
feet above sea level. 

3. One station on the right bank of the north stream, approxi- 
mately 3,500 feet above the principal station and about 9,500 
feet above sea level. 

4. One substation on the left bank of each stream almost 
directly opposite the right bank station. 

5. One substation at the summit of the divide (elevation 


about 11,100 feet above sea level. 
This makes six stations in all and observations will be made 


of the following phenomena: 


42.9 
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Pressure. : Wind velocity. time by weighing a aden section of snow cut out by the 
itation. snow tubes provided for that purpose. 
anda Clouds. A thorough study of the snow bin observations made during 
Relative humidity. Evaporation. the past two years indicates the need of further experimental 
Wind direction. Snow on ground. work in connection with the apparatus for the measurement of 


The instrumental equipment of each station will be as fol- 
Ows: 


Barometer, mercurial. Anemoscope. 
Barograph. Sunshine recorder. 
Dry t ometer. Rain gage. 
Wet thermometer. Snow gage. 
Maximum thermometer. Rain gage, tipping bucket. 
Minimum thermometer. Triple register for wind direction 
Thermograph. wind velocity, precipitation, and 
Anemometer. sunshine. 
Snow tubes and balance. Snow bin. 
Stations on right banks of streams. 
Dry thermometer. Thermograph. 
Wet thermometer. Anemometer. 
Maximum thermometer. Anemoscope. 
Minimum thermometer. Evaporation pans. 
Water thermometer. Snow bin. 
Soil thermometer. Rain gage. 
Stations on left banks of streams. 
Maximum thermometer. Rain gage. 
Minimum thermometer. 
Station at top of divide. 
Maximum thermometer. Rain 
Minimum thermometer. Snow bin. 


Thermograph. 

Snow scales (vertical wooden gages), probably to the number 
of 25 or 30, will be installed at various points throughout both 
watersheds, and measurements of the actual depth of snow 


made once each week during the snow season. The water 
equivalent of the snowfall will also be determined at the same 


snowfall, and steps are in progress for the installation of a new 
type of shielded seasonal gage designed by Professor Marvin. 
The harmful effects of winds are minimized by a double system 
of wind shields shown to be highly effective in the experiments 
of Nipher, Hillmann, and others. The gage catches all forms of 
precipitation, rain, snow, sleet, etc., the measurement being 
accurately effected by weighing. 

A careful study will be made of the effects of erosion, and it 
is also proposed to make daily observations of the ground-water 
level in each watershed. The necessary wells will be bored as 
early as possible in the spring of 1911. 

For the most important part of the work, the measurement of 
streamflow, there have been built two dams, one in each stream, 
a short distance above the mouth. These dams, although small, 
are very substantial structures of timber and concrete, and in 
each there are two weirs, one of 12 inches with a 2-inch head, 
and another of 24 inches, placed 12 inches higher. In addition 
there will be a Friez Water Stage Indicator at each dam so that 
a continuous discharge record can be obtained with a very small 
percentage of errors. Hook gages will be used for very low 


I am indebted to Mr. B. C. Kadel, Local Forecaster, and 
Weather Bureau representative in charge at Wagon Wheel 
Gap, Colo., for the description of the watersheds and surround- 
ing topography. See opposite page for chart showing water- © 
sheds referred to above, the location of the several points of 
observation and the general topography of the region. 


Principal station. 
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WEATHER, FORECASTS, AND WARNINGS FOR THE MONTH. 


By Evwanrp H. Bowre, in charge of Forecast Division. 


During the first few days of the month, unsettled conditions 
with showers and thunderstorms prevailed generally over the 
country east of the Rocky Mountains. In the South tempera- 
tures for the week ending September 5, averaged above normal 
while in the northern half of the country they were decidedly 
below normal. 

The weekly forecast issued Sunday, September 4, follows: 

A disturbance that is moving eastward from the Rocky Mountain region 
will be preceded and attended by unsettled, humid weather and showers and 
local thunderstorms during the first half of the week in all districts from the 
Mississippi Valley to the Atlantic coast. This disturbance will be followed 
by generally fair weather and a change to somewhat lower temperatures, 
sacliee the Eastern States by Thursday. There will be light frosts in the 
Northwestern States during the first half of the week. Another disturbance 
will appear in the Northwest by Thursday, attended by showers in that 
region and the North Pacific States. At the present time there are no indi- 
cations of a tropical storm in the West Indies. 

The storm that moved from the Rocky Mountain region to 
Maine from the 4th to 7th caused rains generally throughout the 
country east of the Rocky Mountains and high winds on the 
Lakes; exceptionally heavy rains occurring in Texas on the 6th. 
Warnings were issued for high winds in connection with this 
storm on western Lake Superior the night of the 7th and were 
extended the following morning to the balance of Lake Superior, 
Lake Huron, and the northern and eastern shores of Lake 
Michigan. Advisory warnings were also sent to the balance of 
Lake Michigan and to the lower Lakes. In connection with 
this storm it is reported that a car ferry foundered on Lake 
Michigan on the 8th and a number of persons were lost; storm 
warnings were displayed, however, when she left port. 

On the morning of the 7th the most pronounced high pressure 
area of the season appeared in the Northwest, causing a marked 
change to cooler weather. It moved slowly eastward and was 
attended by heavy to killing frosts in eastern Montana and the 
Dakotas and light forsts in Wisconsin, Minnesota, and Michi- 
gan, which were successfully forecast. During the first half of 
the week, the weather was unusually warm in the Eastern 
States and was followed during the latter part of the week by a 
change to cooler. 

On the morning of the 6th conditions over the eastern Carib- 
bean Sea were unsettled and a 6 p. m. special from San Juan, 
Porto Rico, showed a steady fall in the barometer accompanied 
by high wind. During the night of the 6th, at San Juan, the 
velocity of the wind increased to 72 miles an hour from the 
northeast, with lowest barometric pressure 29.76 inches at 7:20 

.m. The center of the storm passed south of the island, caus- 
ing considerable damage thereon, which was confined largely, 
however, to the north coast, east of San Juan; great havoc was 
reported by the telegraph and telephone companies to their 
lines and considerable damage was caused by phenomenally 
heavy rain, which washed cane fields and raised rivers to unpre- 
cedented flood heights. Rainfall at some stations broke all pre- 
vious records for intensity, a fall of 13 inches in 12 hours being 
reported from Comerio. Brisk to high northeast winds, occa- 
sionally reaching hurricane force, prevailed over practically the 
entire island during the late afternoon and the night of the 6th, 
the highest winds occurring between 7 and 8 p. m., with a 
secondary high velocity between midnight and 2a.m. On the 
morning of the 7th the storm was apparently central south- 
west of Porto Rico, moving in a west-northwest direction. All 
shipping was advised as to the location, intensity, and probable 
direction of movement of the storm. On the 8th the storm was 
apparently central south of the east end of the Island of Cuba, 
and on the 10th was near the north coast of Yucatan and mov- 
ing northwest. It reached the Texas coast near the mouth of 
the Rio Grande River on the 14th. High winds and unusually 


high tides were reported on the Louisiana and Texas coasts. 
Torrential rains were recorded along the Texas coast. No 
wrecks of vessels or loss of lives have so far been reported. 
Ample warnings were issued in connection with this storm, par- 
ticularly to Gulf interests affected. 


The following is an extract from a report by the district fore- 
caster at New Orleans, La., on the above-mentioned storm: 


The advisory warnings relative to the location and probable movement 
of the tropical disturbance were received daily commencing September 6, 
and were distributed by telegraph to shipping Fee along the Gulf coast 
and by wireless to several vessels in the Gulf of Mexico and Caribbean Sea. 
Among other advices the following was issued on the 13th: “Continue 
northeast storm warnings 10 p.m. allstations Texas coast. Tropical storm 
apparently approaching south Texas coast. High northeast to north winds 
indicated for next 24 hours.” The next day the following was issued: “ Ad- 
visory 9:10 a. m. Texas coast. The tropical disturbance is moving inland 
near the mouth of the Rio Grande, where it shows considerable intensity 
this morning. High east winds and dangerous high tides will continue on 
the coast of Texas to-day and ibly to-night.” A wind velocity of 60 
miles from the east was Sapestell from Corpus Christi during the 12 hours 
ending 8 p. m., the 14th, and again at 8 a. m. of the 15th. The tide in the 
bay at Corpus Christi was higher than for several years. The warnings of 
the Weather Bureau were so well and efficiently distributed that no loss of 
life has been reported from the Texas coast and there have been no reports 
of damage to shipping within the territory that could be reached by the 
warnings. 

The following is an editorial from the Times-Democrat, New 
Orleans, La., of September 15: 


About one week ago the United States Weather Bureau sent out advices 
warning shipping that a tropical storm had made its appearance in the 
vicinity of Porto Rico. Daily advices were distributed by wireless to ships 
at sea and by telegraph to coast stations so that vessels at sea were kept as 
well ed as to the location, movement, and severity of the storm as the 
vessels lying at anchor in the harbors along the coast. Monday night 
reports received by the Weather Bureau indicated that the storm was 100 to 
150 miles out in the Gulf, south of Louisiana. Tuesday morning the slow 
rain and gusty winds, which characterize an approaching storm, prevailed 
over southern Louisiana, and sugar and rice planters were greatly alarmed, 
because a severe wind storm would have damaged the cane badly and rice 
being ripe, the grain would have been thrashed out and the yield greatly 
reduced. With every local prospect indicating the approach of the storm, 
the United States Weather Bureau sent warnings broadcast announcing 
that the tropical storm was some distance southeast of the Texas coast, 
moving northwestwardly toward the mouth of the Rio Grande, and that 
brisk winds and high tides would prevail along the Texas coast. Wednes- 
day morning the hurricane was moving inland near the mouth of the Rio 
Grande, as predicted by the Weather Bureau twenty-four hours previous. 


The following editorial appeared in the Daily Picayune, New 
Orleans, La., September 15: 


Notwithstanding the threatening weather which prevailed over southern 
Louisiana Tuesday no damage was experienced, as the storm passed south- 
ward some distance out in the Gulf. owever, sugar and rice planters were 
greatly alarmed. A severe wind storm at this season of the year would lodge 
the cane and would result in great injury to the rice crop, because few of the 
rice planters are prepared to flood their rice fields to ae an extent as would 
prevent great damage from high winds. The excellent advices issued from 
day to day by the United States Weather Bureau in connection with this 
storm from the date of the inception has been in keeping with its past record. 
Tuesday morning, long before the storm was being felt at any coast station, 
shipping, commercial, and agricultural interests along the Gulf coast were 
advised that the storm was some distance out in the Gulf southeast of the 
Texas coast, and was moving in a northwesterly direction toward the mouth 
of the Rio Grande. Yesterday morning the storm was moving inland, with 
its center near the mouth of the Rio Grande, and the high winds and high 
tides had occurred along the Texas coast, as though conditions had been 
made to fit the Weather Bureau’s warnings. The value of a service which 
can foretell where such storms will strike the coast, as was done in this case, 
can not be estimated. These are but a few of the many great services ren- 
dered the public by the Weather Bureau since Prof. Willis L. Moore became 
its chief. He has given special attention to the improvement of forecasts 
and warnings, and the general public can testify as to the marked degree of 
success which he has attained. 


A weekly forecast issued Sunday, September 11, follows: 


An extensive area of high barometric pressure that has moved to the far 
Northwest from Alaska will advance eastward over the United States at- 
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tended by unseasonably cool weather the first half of the week in all sections 
from the Plains States to the Atlantic coast, with frosts bable in the 
Northern States from the Missouri Valley to the interior of New England. 
Pree this ae to cooler, the weather will be unsettled with showers 
from the Mississippi Valley to the Atlantic coast and in the west Gulf States. 
Another disturbance will appear on the north Pacific coast Monday or Tues- 
day and move eastward, attended by unsettled weather and showers and 
preeene by rising temperature. This disturbance will reach the Eastern 
States by the close of the week. 


On the 11th and 12th warnings of high northwest winds were 
issued for the Great Lakes, except Ontario, and they occurred as 
forecast. Another area of high pressure that appeared in the 
Northwest moved eastward from the 12th to 16th, causing frosts 
in the Northwest, the upper Mississippi Valley, the Lake region, 
and interior of New England. In connection with a disturbance 
that appeared in the extreme West on the 13th rains occurred 
over the Pacific States, the Rocky Mountain region, the north- 
ern Plains States, and thence eastward over the upper Missis- 
sippi and Ohio valleys, and the Lake region. There were well- 
distributed rains in California, in connection with this storm, 
for the first time in several months. During the first half of the 
week scattered showers occurred in the Lake region, Ohio Val- 
ley, along the Atlantic coast, and over the Southwest, but during 
the latter half of the week but little precipitation occurred in 
any part of the country. For the week, as a whole, the tem- 
perature averaged below the normal over the Lake region, Ohio 
Valley, and Atlantic coast districts, and over the Pacific States 
from central California northward; in other parts of the country 
temperatures averaged low for the season. 

Previously to the 13th, a disturbance apparently developed 
to the eastward of the Lesser Antilles and moved thence in a 
northwest course. On the 16th wireless reports showed its 
presence a considerable distance off Cape Hatteras; and on this 
date advisory warnings of high northeast winds off the Atlantic 
coast from Cape Hatteras to Cape Cod were issued. This dis- 
turbance moved north-northeast a considerable distance off the 
middle Atlantic coast and on the 18th was off the Newfoundland 
Banks. Strong north and northeast winds prevailed along the 
middle Atlantic and New England coasts, while this storm was 
passing northward. 

The weekly forecast issued Sunday, September 18, follows: 


The general pressure distribution over the North American Continent and 
the adjacent oceans is such as to indicate that the temperature over the 
greater portion of the country during the week beginning September 19 will 
average above the normal for the season. A change to somewhat lower 
temperature will overspread the New England and Middle Atlantic States 
Monday, followed by rising temperature Tuesday and several days there- 
after. A disturbance that now covers Alaska will advance eastward along 
the northern border and reach the Atlantic States Thursday or Friday; this 
disturbance will be followed by cooler weather, the change to lower tempera- 
ture appearing in the Northwestern States by Wed ay. Generally fair 
weather is indicated for the Southern States. 


A disturbance that appeared in the Northwest on the 21st, 
advanced slowly eastward, attended by showers and thunder- 
storms, and reached the Middle Atlantic States on the 24th 
(Friday). A high pressure area advanced along the northern 
border from the 21st to 24th, attended by frosts in New England 
and freezing temperatures in Vermont. It is interesting to note 
in this connection that the coldest weather of the season was 
reported from the Alaskan stations on the 21st and 22d. On the 
2Ist the lowest reported was 10° from Tanana and 8° from 
Eagle. On the morning of the 21st there were indications of a 
disturbance southwest of St. Kitts, W. I. This storm recurved 
to the northward and was next observed near the Island of Ber- 
muda on the morning of the 25th, apparently moving north- 
northeast. The average temperature for the week ending the 
26th was slightly below the normal along the northern border 
from the Rocky Mountains eastward to New England; over 
remaining districts the temperature was above the seasonal 
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average, departures being as much as 8° to 12° over Oklahoma, 
northern Texas, and Arkansas. 


The weekly forecast issued Sunday, September 25, follows: 


A hurricane that was central Sunday morning near and immediately east 
of Bermuda will move north-northeast and cause dangerous winds and 
stormy weather during the next several days over the North Atlantic steam- 
ship routes. On Sunday a advices concerning this disturbance were 
sent the principal ports on the Atlantic coast and wireless telegraph stations 
were requested to advise vessels at sea of the position and direction of move- 
ment of this storm. Some indications were shown by reports from the West 
Indies of a disturbance Sunday east of the Windward Islands. 

In the United States the weather east of the Rocky Mountains will be 
unsettled, with rains, within the next three days, attending the eastward 
movement of a disturbance from the southwest; this disturbance will be 
followed by somewhat cooler weather, which will overspread the Middle 
West Monday and Tuesday and the Eastern States Wednesday. Another 
disturbance Be formed over Bering Sea, whence it will move eastward 
across the United States, attended by showers and unsettled weather, and 
reach the Atlantic States by the close of the week. This disturbance will, in 
all probability, be followed by a marked change to cooler weather in all 
parts of the country east of the Rocky Mountains. 


A disturbance that appeared in the Southwest on the 24th 
moved northeastward, attended by an extension area of showers 
and thunderstorms, to the mouth of the St. Lawrence on the 28th. 
It was followed by an area of high pressure that caused frosts in 
South Dakota, Nebraska, and Kansas on the 27th. Another 
disturbance appeared in the Northwest on the 28th and moved 
eastward along the northern border. The month closed with 
temperatures about or slightly above normal. 


Average relative humidity and departures from the normal. 


Districts. Districts. £ 
£2 
< | Ass < iA 
New England...............- 81 0 | Missouri Valley .............. 73 +7 
Middle Atlantic.............. 78 + 1 Northern slope..... ......... 66 +11 
South Atlantic............... 82 + 2 || Middle slope................. 64 +6 
Florida Peninsula............ 78 — 4 || Southern 59 -4 
76 0 || Southern Plateau............ 43 +4 
as 71 — 3 Middle Plateau............... 44 +6 
Ohio Valley and Tennessee...| 78 + 6 | Northern Plateau............ 49 -3 
79 + 6 || North Pacifie................ 80 +8 
80 + 3 || Middle Pacific................ 62 -5 
North Dakota ............... 72 + 6 || South Pacific....:............ 65 -1 
Upper Mississippi Valley... .. 78 + 6 
Average cloudiness and departures from the normal. 
53. 
< a < 
New England................ 5.5 | + 0.3 | Missouri Valley.............. 4.8) +0.8 
Middle Atlantic.............. 4.9 | + 0.3 | Northern slope............... +1.0 
South Atlantic .............. 4.6 | — 0.1 || Middle slope................. 4.1 + 0.7 
Florida Peninsula............ | 4.7 | — 0.7 || Southern slope............... 3.7) —0.1 
4.1 — 0.5) Southern Plateau............ 2.3; —02 
| 3.3 | — 0.9 || Middle Plateau............... 2.6 0.3 
Ohio Valley and Tennessee... 5.2 | + 0.8 Northern Plateau............ 43° +0.7 
| 51) + 9.3 || North Pacific................ 6.0, +0.7 
Upper Lakes................. | 5.4 + Middle Pacific................ 3.8 +04 
Upper Mississippi Valley..... | bl | + 0.8 | | 
Maximum wind velocities. 


| | | 
Stations. g 2 Stations. 
Corpus Christi, Tex..... co) 59 | ne. | North Head, Wash..... 29 | 52 | 8. 
~ 14) 61 | Point Reyes Light, Cal. 11) 60 | nw. 
Denver, Colo............ 25 Sijn. | 12) nw, 
Galveston, Tex.......... 9| ne. | | 53 | mw. 
Mount Tamalpais, Cal. . 6 51 | nw. | San Juan, P.R.......... 72 | ne. 
| 10, 50 nw. 
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Average temperatures and departures from the normal. 


Districts. the current “me 

2 month. January 1. anuary 

New England................... | 12) 60.6 | 60.1) +13.4 + 1.5 
South Atlantic. .......... 10 75.0 | + Ls + 4.3 + 0.5 
Florida Peninsula*.............. 8 79.6 | + 0.45 — 2.5 — 0.3 

Ohio Valley and 13 7.0; +26) +19 + 0.2 
10 62.4 — 0.6 + 6.7 + 0.7 
Upper Mississippi Valley........| 6.1) +02 +10.1 +11 
Missouri Valley . . 6.8) +05) +153, +17 
Northern slope.................. 9 56.7 | — 0.8 +19.6 + 2.2 
Middle elope 70.0 +24) +17.8 + 2.0 
Northern Plateau*......... 58.4) 11) + + 0.9 
North Pacific.................. 7 | — 0.3 
Middle 5 —2.3 4.1} 0.5 
68.9 16) + 9.6) +11 


SEPTEMBER, 1910 
Average precipitation and departures from the normal. 
Departure. 
Districts. Accumu- 
Current | “age of | Current lated 
3 month. | ee month. | since 
Jan. 1 
b — 0. 4. 
il 2.92 62 1.8 5.3 
3.27 43 4.3 —10.3 
10 2. 66 79 — 0.7 — 6.0 
Ohio Valley and Tennessee.............. 3 3.25 1M + 0.4 — 0.6 
10 2.87 104 + 0.1 18 
12 3.10 — 0.2 - 4.9 
U Mississippi Valley................ x —- 0. — 6. 
Missouri 12 4.46 175 + 1.8 2.6 
6 1.04 0.9 - 5.3 
8 0.83 30 - 1.9 9.8 
0.95 146 + 0.3 — 3.7 
10 1.19 134 + 0.3 2.4 
7 0.13 25 — 0.4 — 6.2 
4 0.40 200 + 0.2 4.7 


*Regular Weather Bureau and selected cooperative stations 


RIVERS AND FLOODS. 
By Prof. H. C. Franxenrrexp, in charge River and Flood Division. 


Drought conditions continued during the month over that 
portion of the country extending from Virginia northeastward, 
seriously threatening the water supply of many cities, and it was 
not until after the beginning of the third decade of the month 
that the situation was relieved by substantial rains. Over the 
remainder of the country the usual seasonal low-water condi- 
tions prevailed, except in the lower Rio Grande, where floods 
occurred from September 15 to 24, inclusive. A tropical dis- 
turbance moved westward over the Gulf of Mexico from Sep- 
tember 10 to 14, inclusive, reaching the mouth of the Rio Grande 
on the latter date. It was attended by excessive rains, and by 
the morning of September 16 the flood was well under way. 
Warnings were issued on this date, and the crest of the high 


water reached Brownsville, Tex., on September 23. The flood 
was not as great by from 4 to 6 feet as that of September, 1909, 
and no serious damage was done. Some small crops were over- 
flowed and railroad traffic was interrupted for a time, but the 
total losses were small. At Brownsville the levees prevented 
the flood waters from entering the town. 

Hydrographs for typical points on several principal rivers are 
shown on Chart I. The stations selected for charting are 
Keokuk, St. Louis, Memphis, Vicksburg, and New Orleans, on 
the Mississippi; Cincinnati and Cairo, on the Ohio; Nashville, 
on the Cumberland; Johnsonville, on the Tennessee; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 


SPECIAL PAPERS ON GENERAL METEOROLOGY. 


JACOB W. BAUER. 
By H. E. WriutaMms, Assistant Chief of Bureau. 

Mr. Jacob W. Bauer, whose death at Columbia, 8. C., oc- 
curred on September 4, 1910, entered the service on July 23, 
1883. He attained the rank of Sergeant in the Signal Corps of 
the Army and afterward the position of Section Director in the 
Weather Bureau. He served as assistant at Boston, Mount 
Washington, and New York City, and Official in Charge at 
Thatchers Island, Mount Washington, Duluth, and Columbia, 
8. C., which latter assignment he held from November 2, 1893, 
until the time of his death. He was a faithful and conscien- 
tious official and had a good record in the Bureau for the effi- 
cient performance of duty. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


C. Firznven Librarian. 


The following have been selected from among the titles of 
books recently received, as representing those most likely to 
be useful to Weather Bureau officials in their meteorological 
work and studies. Anonymous publications are indicated by 
a _, 

Alfani, Guido. 
L’osservatorio Ximeniano e il suo materiale scientifico. I. (Sezione 
meterrica). Pavia. 1910. 38p. 8°. 
Bar*tviinus, Erasmius. 
De figura nivis dissertatio. Hafnia. [1661]. [6)],42p. 24°. 


Belgium. Observatoire royal (Service astronomique). 
Liste des observatoires magnétiques et des a atoires ~~ sii 
par FE. Merlin et O. Somville. Bruxelles. 1910. x, 192p. ; 
Borchardt, H. 
Zur Theorie der Himmelshelligkeit. Kiel. [1909]. 8°. (S.-A., Schriften 
ng IT Ver. Schleswig-Holstein. Bd. 14, Hft. 2, p. 386-396.) 


Uber bet Hie hangigkeit ein geographischen Elemente von dem bar- 

ischen Relief der n.d. 12p. 8° (Reprinted 

from Neuviéme cong. internat. “de géographie, Genéve, 1908. C.-r., T.2. 
Carthaus, Emil. 

Die klimatischen Verhiiltnisse der geologischen Vorzeit vom Priicam- 

brium an bis zur Jetztzeit, und ihr Einfluss auf die Entwickelung der 

ee des Tier- und Pflanzenreiches. Berlin. 1910. v, 256 p. 


Coellen, Ludwig. 

Die Gegensatz in den aussertropischen Klimaten der continentalen 
West- und Ostkiisten auf der Nordhemisphire. Wien. 1901. 52p. 
4°. (S.-A., Abhdl. K. k. Geogr. Gesell., Wien, Bd. 3, 1901, No. 3.) 

Conservation of natural resources. Meeting of engineers called jointly in .. 

New York City, March 24, 1909. [New York {1909}. 56p. 8°. 

Crammer, Hans. 
Eishéhlen- und Windréhren-Studien. Wien. 1899. 62p. 4°. (S.-A., 
Die. Abhdl. K. k. Geogr. Gesell., Wien, Bd. 1, 1899. _ p. 19-76.) 

Die Beobachtungsergebnisse der meteorologischen Stationen niederer 
Ordnung im Herzogtum Braunschweig fiir die Jahre 1908 und 1909. 
[Braunschweig]. [1910]. 18p. f°. (S.-A., Beitr. Stat. Hzgtm. Braun- 
schweig. Hft. 24. 1910.) 

Ebert, Hiermann). 

Uber Luftelektrizitat. [Berlin]. n.d. 8°. (S-A., Denksehr., Erste 
Internat. Luftschfft. Ausstell., Frankfurt, 1909. Bd. 1. Wissensch. 
Vortr. p. 11-29.) 
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Exner, Felix M. 
Zum Klima von Palistina. Mit einem Vorwort von M. Blanckenhorn. 
Leipaig. 60p. 8°. (S.-A., Zeitschr. Deutsch. Palistina-Ver., 


Geiger, Ludwig. 
erdbestimmung bei Erdbeben aus den Ankunftszeiten. n. D. 1910. 
(8.-A., Nachr. k. Gesell. Wiss., Géttingen, Math.—phys. 
Great Britain. Met office. 

Fifth annual report of the meteorological committee, 1909-10. Lon- 
don. 1910. 147p. 8°. 

The trade winds of the Atlantic Ocean.—Contributions to the study of 
the northeast and southeast trade winds, comprising: 

A comparison of the changes in the temperature of the water. ..and 
_. .strength of the trade winds, by M. W. Campbell Hepworth. 
Climatological table for St. Helena, . . . 1892-1907, by J. S. Dines. 
Note on periodic variation of wind velocity and pressure, by E. Gold. 
London. 1910. xii, 45p. f°. (M. O. 203.) 

Holland. Expédition polaire néerlandaise, 1882-1883. 

Rapport. Utrecht. 1910. [9], 141, eviii p. f°. 

International solar commission. 

A. Acts of the meeting of the [International] solar commission in Lon- 
don, June, 1909. B. List of stations to represent the meteorology of 
the globe. Comprising...not more than 2 (low level) stations for 
each 10-d square. n.p. n.d. I6p. 8°. 

Kaufmann, Josef. 

Untersuchungen iiber den radioaktiven und elektrischen Zustand der 
Atmosphire nach Beobachtungen an der k. Bayerischen meteorolo- 
gischen Hochstation Zugspitze. Miinchen. 1908. 38p. f°. (In- 

aug.-Diss.—Tech. Hochsch. Miinchen.) 
urz 


Radium, Thorium, und Aktinium in der Atmosphire und ihre Bedeut- 
ung fiir die atmosphiirische Elektrizitiét. Miinchen. 1909. 56p. 
4°. (Abh. K. Bayer. Akad. Wiss., Math.-phys. K1., Bd. 25, Abh. 1.) 


Kassner, C{arl]. 
Die meteorologischen Grundlagen des Stidtebaues. (Stidtebauliche 
Vortriige. . 3, 1910. Hft.6.) Berlin. 1910. 26p. 4°. 
Maillet, Edmond. 


Supplément au manuel hydrologique du bassin de la Seine. Paris. 

1909. viii, 56p. 4°. 
Martin, Carl. (1838-1907). 

Landeskunde von Chile. . .fir den Druck durchgesehen von Prof. Dr. 
Paul Stange, mit einem Lebensumriss. . . Portrit,...56 Tafeln und 
einer Karte von Chile. Hamburg. 1909. xxvii, 777p. 8°. (Cli- 
mate discussed, p. 177-230.) 

Mazelle, Edoardo. 

a ed oceanografia. Trieste. 1910. 2a. edizione rifatta. 

iii, 216p. 8°. 
Pericle, Gamba. 

Risultati dei lanci di palloni-sondi effettuati nel Regio osservatorio geo- 
fisico di Pavia nel 1907. Roma. 1910. *83p. f°. 

Sulla velocita e direzione delle correnti aeree alle diverse altitudini deter- 
minate a mezzo dei palloni-sondi e piloti. eee Confronto fra 
la direzione e velocitA del vento misurati al Monte Rosa (capanna 
“Regina Margherita”) ed alla stessa altitudine sulla pianure Lom- 
barda. Milano. 1910. 72p. f°. (Mem. r. ist. Lomb. sei., let., Cl. 
sci.-mat., v. 21, fase. 2.) 

Réthly, Anton. 

Das Erdbeben von Mor am 14. Januar 1810. (S.-A., Féldtani Kézlény, 

Bd. 40, 1910.) n. p. [1910]. p. 227-253. 8°. 
Rohlf, Ernst. 

Bestimmung des Verhiiltnisses der beiden specifischen Wiirme ¢,/c, fir 
die Hauptbestandteile der atmosphirischen Luft. Marburg. 1909. 
64p. 8°. (Inaug.-Diss.—Marburg.) 

Rudolph, H{einrich). 

Ergebnisse und fernere Ziele der wissenschaftlichen Drachen- und Bal- 
lonaufstiege. Jena. 1910. 19p..8°. (S.-A., Naturwiss. Wochen- 
schr., Berlin, 1910, N. F., Bd. 9, p. 369-376.) 

Die Magnetfelder der Senaadiicies und die Kathodenstrahlung der 
Sonne. Stuttgart. 1909. 30p. 8°. (S.-A., “Gaea”, Leipzig, 1909, 
Hft. 10-11.) 

Sieglerschmidt, Reinhold. 

Das Klima der Neider-Guinea-Kiiste und ihres Hinterlandes. Berlin. 

1910. 59p. 4°. (Inaug.-Diss.—Berlin.) 
Spain. Instituto central meteorolégico. 

Resumen de las observaciones meteorolégicas efectuadas en la penin- 
sula y algunas de sus islas adyacentes durante el aio. 1906-1909. 
v. 1-4. Madrid. 1908-1910. 8°. 

Teisserenc de Bort, L. & Rotch, Lawrence. 

lravaux scientifiques de l’observatoire de 1nétéorologie dynamique de 
Trappes avec la collaboration de l’observatoire de Blue Hill — Etude 
de V'atmosphére marine par sondages aériens. Atlantique moyen et 

_  régionintertropicale. Paris. 1909. 241p. f°. 
Wiener, Christian. 
Die Helligkeit des klaren Himmels und die Beleuchtung durch Sonne, 
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Himmel, und Riickstrahlung. Hera von H. Wiener und 
O. Theile I, II, IIT. Halle a.S. 1900, 1909. xviii, 239p.; 

xv, 212p. f°. 

Wehrli, Hans J. 
Uber Diirren in Britisch-Indien. Ein Beitrag zur Wirthschaftsgeo- 
aphie Indiens. Ziirich. 1909. 36p. 8°. (S.-A., Geogr.-Ethnog. 
ll., Ziirich, Jhrbreht. 1908-1909.) 

Weber, L{eonhard]. 

Resultate der Tageslichtmessungen in Kiel, 1905-1908. Kiel. [1909]. 
(S.-A., Schriften N at.-Wiss. Ver. Schleswig-Holstein, 

. 14, Hft. 2. 

Meteorologische Beobachtungen an schleswig-holsteinischen und be- 
nachbarten Stationen 1906-1908. [Kiel.] [1909]. 2 8° 
(S.-A., Schriften Nat.-Wiss. Ver., Schleswig-Holstein, Bd. 14. Hft. 2.) 

Wilson-Barker, D{avid]. 

Clouds and weather signs. Illustrated with original photographs. 
London. n.d. 3lp. 8°. (Reprinted from “Know ge”.) 

A sketch of ocean meteorology. London. 1909. 36p. 8°. 

Zi-ka-wei. Observatoire magnétique et météorologique. 

Code de |’observatoire...[{Code of signals: Time, weather, pressure; 
International storm code. (from March 1,1911)]. Zi-ka-wei. [1910]. 
letter-press and sheet 73 x 50. 5 cm. 

RECENT PAPERS BEARING ON METEOROLOGY AND 
SEISMOLOGY. 


C. Tauman, Librarian. 


The subjoined titles have been selected from the contents of 
the periodicals and serials recently received in the Library of 
the Weather Bureau. The titles selected are of papers or other 
communications bearing on meteorology or cognate branches 
of science. This is not a complete index of the meteorological 
contents of all the journals from which it has been compiled; 
it shows only the articles that appear to the compiler likely to 
be of particular interest in connection with the work of the 
Weather Bureau. Unsigned articles are indicated by a ——. 


Electrical world. New York. v. 56. October 17, 1910. 
Fowle, Frank F. A study of sleet loads and wind velocities. p. 995-1002. 
Geographical journal. . v.36. October, 1910. 
Martin, Edward A. Further experiments on dew-ponds. p. 439-464. 
India. Meteorological department. Memoirs. Simla. v. 20, pt. 2. 1910. 
Simpson, George C. On the electricity of rain and its origin in thunder- 
Tokio. 29th A 1910 
ad ical society of Japan. Tokio. year. ust, 1910. 
Fujihara, S. About Kites and kite-strings. (English ) p. 1-9. 
Nature. London. v.84. October 20, 1910. 

Mathematics and physics at the Briiish association. p. 513-517. 
[Gives abstract of several meteorological papers, including ® discus- 
sion on rain-making.| 

Scientific American. New York. v.103. 1910. 

Rotch, A. Lawrence. The atmospheric ocean. p. 324-325. (Oct. 22.) 

——Forests in relation to climate and floods. p. 334. (Oct. 29.) Ab- 
stract of report by Prof. W. L. Moore.) 

——The measurement of smoke in the air. p. 338. (Oct. 29.) 

Scientific American supplement. New York. v.70. October 22, 1910. 

——tThe Eiffel acrodynamic installation. p. 265-266. (Ilustrated.] 

Scottish geographical magazine. Edinburg. v.26. October, 1910. 
Bonney, tT. G. Some aspects of the glacial history of western Europe. 
. 505. 
a San Francisco. v.25. 1910. 

McAdie, [G}. Frost, snow, and dew. III. Dew. p. 463- 

465. (Oct.) 


French, Harold. Forecasting storms. The Weather Bureau’s busi- 
nesslike helpfulness to western fruit-growers and seafarers. p. 529- 
532. (Nov.). [Illustrated.] 

Archives des sciences physiques et naturelles. Geneve. Tome 29. 15 sepltem- 
tembre, 1910. 

Vercelli, Francesco. Les seiches du lac de Garde. p. 255-274. [With 
general conclusions as to the causes of seiches.) 

Rosselet, —. Notice biographique sur Henri Dufour. p. 283-288. 
[Abstract.] 

Gautier, Raoul. Le retour de froid en juin. p. 314-316. [Abstract.] 

Ciel et terre. Bruxelles. 31 année. Octobre, 1910. 

Liideling, G. Observations d’électricité atmosphérique effectuées a 
bord de la “ Belgica,” en 1907, pendant la croisiére arctique du Duc 
d’Orléans. p. 395-407. [With historical sketch of investigations of 
ionization over the oceans, by E. Liagrange]. p. 407.] 

France. Académie des sciences. Comptesrendus. Paris. Tome 161. 1910. 

Besson, Louis. Observation de l’are bitangent supérieur du halo de 
46°. p. 693-695. (17 oct.) 

Stérmer, Carl. Sur la situation de la zone de fréquence maximum des 
aurores boréales d’aprés la théorie corpusculaire. p. 736-739. (24 
oct.) 
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Austria. Kaiserliche Akademie der Wissenschaften. Mathematisch-N atur- 

wissenschafiliche Klasse. Sitzungsberichte. Wien. 118 Band. 1909. 

Vujevic, Plaul]. Die Temperaturverhiltnisse der untersten Luft- 
schichten. 671-1018. (July.) 

Benndorf, Hians). Zur Theorie luftelektrischer Registrierungen I. 
Beitrige zur Kenntnis der atmosphirisehen Elektrizitét XX XIII. 
p. 1163-1195. (Oct) 

er, Jakob. Uber den Einfluss des Erdfeldes auf die Verteilung der 

adiuminduktion in der Atmosphire und auf der Erdoberfliche. 

Beitriige zur Kenntnis der atmosphirischen Elektrizitét XXXIV. 
p. 1197-1205. (Oct.) 

Gold, Ernest. Der tigliche Gang dec Temperatur in 1 und 2 km. Héhe 
in der freien Atmosphiire. p. 1207-1236. (Oct.) [Finds a daily 
range of 1.7° C, at altitude of 1 km., and 1.3° C. at 2 km.] 

Hann, J{ulius}. Zur Meteorologie von Peru. p. 1283-1372. (Nov.) 

Trabert, Wilhjelm). Versuch ciner Bestimmung der Geschwindigkeit 
der absteigenden Luftbewegungen. p. 1379-1397. (Nov.) 

Przibram, Karl. Uber die pa at der Ionenbeweglichkeit in 
Luft durch Dimpfe. p. 1419-1438. (Deec.) 

Trabert, Wiilhelm}. Die Ursache der vertikalen Bewegungen in der 
Atmosphiire. p. 1591-1608. (Dee.) 

Trabert, Wlilhelm). Der Zusammenhang zwischen den Tempera- 
turverhiltnissen der Atmosphire und dem Druck an der Erdober- 
fliche. p. 1609-1623. (Dee.) 


Wagner, Luftelektrische Beobachtungen zu Kalocsa. Beitriige 
zur Kenntnis der atmosphiirischen Elektrizitit XXXV. p. 1625- 
1656. (Dee.) 


Austria. Kaiserliche Akademie der Wissenschaften. Mathematisch-Natur- 
wissenschaftliche Klasse. Sitzungsberichte. Wien. 119 Band. 1910. 
Mache, Hleinrich}. Messungen itiber die in der Atmosphire vorhan- 
dene radioaktive Strahlung von hohem Durchdringungsvermégen. 
Beitriige zur Kenntnis der atmosphirischen Elektrizitit XXXVI. p. 
55-87. (Jan.) 

Benndorf, Hans. Die Grazer luftelektrische Station. Beitriige zur 
der atmosphiirischen Elektrizitét XXXVII. p. 89-100. 
(Jan.) 

Salpeter, Jakob. Uber den Einfluss des Erdfeldes auf die Verteilung 
der Radiuminduktion in der Atmosphire und auf der Erdoberfliche. 
(2. Mitth.) Beitriige zur Kenntnis der atmosphiirischen Elektrizitit 
XXXVIIL. (Febr.) 

Hess, V. F. Absolutbestimmungen des Gehaltes der Atmosphiire an 
Radiuminauktion. Beirtrige zur Kenntnis der atmosphiirischen 
Elektrizitit XXXIX. p. 145-195. (Febr.) 

Deutsche Zeitschrift fiir Luftschiffahrt. Berlin. 14 Jahrgang. 6& Okt. 1910. 

———Pilotvisierungen mittels Saulscher Leuchtballons. _p. 38. 

Kleist, F.v. Eiufache Windmessung durch Drachen. p. 38-39. 

Gesellschaft deutscher Naturforscher und Arzte. Leipzig. 2. Teil, 1. Hélfte. 

1910. 

Dieckmann, Max. Luftelektrische Messmethoden; mit Projektionen. 
p. 43-44. [Abstract.] 

Gockel, A. Uber die Quelle der in der Atmosphiire vorhandenen radio- 
aktiven oy p. 44-45. [Abstract.] 

Schweidler, E. v. Uber den Einfluss des Standortes auf Zerstreuungs- 
messungen. p. 45-46. [Abstract.| 

Herz, Niorbert}. Die kosmische Ursachen der Eiszeiten. p. 124-127. 
Abstract.] 

Grund, A. Das Adriatische Meer und sein Einfluss auf das Klima 
seiner Kiisten; mit Lichtbildern. p. 132-134. [Abstract.] 


SepremsBer, 1910 


Perlewitz, Paul. Temperaturen und Temperaturdifferenzen in Luft, 
Erde und Wasser. p. 131-132. [Abstract.| 
Krebs, Wiilhelm). Das meteorologische Jahr 1908/1909. p. 136-138. 
{Abstract.] 
Briickner, E{duard}. Uber Klimaschwankungen und Vélkerwander- 
ungen; mit Lichtbildern. p. 139. [Abstract.| 
Globus. lin. Band 98. 29 Sept. 1910. 
Hahn, C. v. Ein Versuch der Erforschung des Klimas im Kaukasus. 
p. 191-193. 
Himmel und Erde. Berlin. Jahrgang 23. Okt. 1910. 
Mi. Das Ansteigen des Eispunktes bei Thermometern aus Jenaer Nor- 


malglas. 44-46, 
1. Internationale Luftschiffahrt-A ustellung. Denkschrift. Band1. Frankfurt 
a/M, 1909. 


Assmann, Richard. Die Winde in Deutschland. p. 7-10. 
Ebert, H. Uber Luftelektrizitat. p. 11-29. 
* Siiring, R. Schichtbildungen in der Atmosphire. p. 234-245. 
Meteorologische Zeitschrift. Braunschweig. Band. 27. Sept. 1910. 
Ficker, Hieinz| v. Temperaturschwankungen in Russland und Nord- 
asien. 
Schmidt, Wilhelm. Bestimmung der Einstellungstrigheit von Ther- 
mometern. p. 400-405. 
Schmidt, Wilhelm. Uber die Grésse des unmittelbar dynamischen 
Druckstaues an Gebirgen. p. 406-411. 
Bach, H. Der Davoser Talwind, ein Seitenstiick des Malojawindes. 
p. 411-414. 
A., R. Wann fand der erste Ballon-sonde-Aufstieg statt? p. 414-415. 
Physikalische Zeitschrift. Leipzig. 11.Jahrgang. 1. Oktober 1910. 
Rosenmiiller, Anemometer fiir lonenaspiratoren. 850-851. 
Prometheus. Berlin. Jahrgang 2!. 14. September 1910. 
H., R. Uber das Klima Mitteleuropas. p. 793-794. [Discusses sup- 
posed changes in the climate of Europe since the middle of the 19th 


century.] 
Wetter. Berlin. 27. Jahrgang. 1910. 
Meissner, Otto. Die Temperaturverhiltnisse Potsdams wihrend des 


Septennats 1901-1907 und in Vergleichung mit dem vorhergehenden. 
(1894-1900. ) p 175-179; 193-195. 

Kamienstschikoff, Nicolai. Zusammenstellung von Resultaten der 
aerologischen Beobachtungen in Pawlowsk und Lindenberg im Jahre 
1908. p. 183-184. (August.) 

Schindelhauer, F. Einige Pilotballonbeobachtungen der landwirtschaft- 
lichen Hochschule zu Berlin. p. 188-191. (August.) 

Hecker, A. Hiufige Wiederkehr sehr kalter Februarmonate in den 
Jahren 1895-1909. p. 195-197. (September.) 

Hecker, A. Die Beurteilung der Wettervorhersage. p. 201-203. 
(September. ) 

Stander, F. Hat man in manchen Jahren bereits Ende Oktober auf 
Grund der Niederschlagsmengen Anhaltspunkte zur Beurteilung des 
mittleren Wiarmecharakters vom kommenden Winter? p. 203-206. 

Assmann, [Richard A.| Vorbereitende Versuche zur Einrichtung 
eines Wetterprognosen- und Warnungsdienstes fiir Luftschiffe am 
Konigl. Aeronautischen Observatorium Lindenberg. 210-213. 

Eckhardt, Wilh.R. Erfahrungen iiber die Wettervorhersage fiir Rhein- 
land und Westfalen. p. 213-215. 

Reale accademia deilincei. Atti. Roma. v.19. 2 ottobre 1909. 

Eredia, Filippo. Sul comportamento del mese di giugno nell’anda- 

mento annuale della temperatura in Italia. p. 321-326. 
Nuovo cimento. Pisa. v.20. Agosto 1910. 
Vercelli, F{rancesco|. Le sesse del lago di Garda. p. 87-116. 
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CONDENSED CLIMATOLOGICAL SUMMARY. 


In the following table are given, for the various sections of 
the Climatological Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting the greatest and least monthly precipitation, and 
other data, as indicated by the several headings 

The mean temperatures for each section, the highest and 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observations. Of course the number of such 
records is smaller than the total number of stations. 


Temperature and precipitation by sections, September, 1910. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
| | Monthly extremes. : Greatest monthly. Least monthly. 
| 55 | i | | 
| | a | | 
| a | < 
| | 
77.5 | + 2.5 | 2 stations.. | 101 st Oneonta 45 | 18} 2.21 | — 0.67 Bermuda 6.03 || Dadeville...... 
| 120 9 || Plagsteff............ 30 23 0.49 — 0.43 | Cochise.............. 4.70 6 stations.. 
76.4 | + 3.1 | Poeahontas.......... 1 23 Leke Farm..........| 44 | 18] 2.41 | 0.87 | Mammoth Springs 0.11 
67.3 — 0.7 | Mammoth Tank | 119 | 3. 3stations | | | 0.69 + 0.10 4.50 | 25 stations.... 0.00 
Colorado.......... 159.6 + 2.9 103 | 29 || Praser............... 12 277 1.25 + 0.02 Marble .. -26 Rocky (near). 0.00 
Florida........ 479.3 | + 0.3. 2stations...... | | § | Mount Pleasant..... 48 18] 3.22 — 4.18 Homestead. .35 Lake City.. 0.46 
Georgia.......... 76.3 | + 1.4 2stations............ 108 | Clayton............. 43 «#179 2.48 — 1.26 Lafayette -30 || Putnam............. 0.40 
Hawaii (Aug.) ' Molokai Ranch, 93 18 | Humuula .| 39 7.16 |......... | Hakalau, Hawaii.... 32.13 Waiawa, Kauai...... 0.00 
58.0 + 0.7 Glenns Ferry.. 98 | 19 | Chesterfield.......... 12 | 269 1.67 — 0.03 | Bonners Ferry....... 2.71 | Roseworth........... 0.20 
66.9 | — 0.1 | 3stations............ 95 Lemark.............. 33 10} 4.58 + 1.17 | Sumner.............. 10.83 || Cairo........... 0.93 
67.2 + 0.4 Logansport.......... 97 | 8 || Setations............. 38 | 4.52 + 1.56 | Farmland........... 9.39 | Whiting. ........... 1.10 
63.2 | — 0.5 || Creston.............. 99 | 15 || 2stations............; 30 | 1 3.59 + 0.18 7.43 1.18 
70.4 | + 1.5) Anthony............ | 105 11 | Council Grove... ... | 2 | 3.11 — 0.01 Walnut.............. 10.94 stations.. 
71.8 + 1.3) Hopkinsville........ | 38 «167 4.41 + 1.83 | High Bridge........ 8.55 Hopkinsville. 1.03 
79.2 | + 1.8 || 2stations............ /101 Calhoun. 48 | 18] 3.29) — 0.77 Donaldsonville...... 10.37 | Grand Cane......... 0.20 
Maryland and Delaware..J 69.9 + 2.2 98 | 6 2stations............ 1.67 — 1.86 Cumberland, Md..... 3.97 | Tacoma Park,Md...| 0.27 
58.9 — 1.3 2stations.... . 90 it) 2stations............ 26 134 2.84 — 0.16 | Cassopolis.......... 6.10 | West Branch.........| 0.40 
58.4 + 0.3 2stations.. .| 92) Fram.. 20 | 12] 2.45 | — 0.60) Grand Meadow. 4.43 Reardsley..... 
Mississippi................ 38.3 | + 2.9) Leakesville 101 | Monticello........... 45 18] 1.89 — 1.41 Paseagoula.......... 8.24 || Enid.......... 
69.5 + 0.5| Caruthersville. Oregon.............. 34 | 2749 5.58 | + 1.99 || Mexico.............. 11.41 | Perryville.. 0. 88 
Montana...... 153.9 —1.5 Springbrook ...-| 08] 10 Busby......... 6 | 267 2.62 + 0.90 Half Moon Pass. alta... 0.27 
Nebraska.... $64.7) + 0.7 2stations............ 102) 7+ Canton (near) 18 26] 2.24 + 0.08 myra..... 7.27 | 8 ring view. 0.24 
Nevada...... | 61.5 + 0.7) 2stations............ 108 9f 2stations 20 | 5H 0.73 | + 0.32 | Palmetto............ 1, 84 ina. ...| 0.00 
New England..... ...... 59.8 0.0) 3stations............ 85 7t ue Isle, Me 26 | 19] 2.85 | — 0.61 Cornwall, Vt......... 6.76 Nantucket, Mass....| 0.61 
67.3 | + 1.5) Bridgeton........... | 97 +6 Charlotteburg....... 32 | 309 2.39 — 1.45 Phillipsburg.......... 3.97 | Woodbine........... 1.01 
New Mexico.............. 66.6 | + 2.7 || Carisbad............ 104| Elizabethtown....... 24 27] 0.59  — 1.11 | Batemans Ranch....| 3.95 stations.. 0.00 
6.03 — 0.4 | Mount Hope........ Potedam............ 25 22] 3.68 + 6.36 | De Ruyter........... 8.31 Chazy... 0.26 
North Carolina........... 72.3 | + 1.7 || 2stations............| 97 | 2stations............. 35 | 17% 2.97 | — 0.89 || Brevard............. 7.29 | Rocky Mount. 0.55 
North Dakota............ 55.3 — 2.0 Medora. 99 17 | Howard...... ......| 18 | 26} 1.96 | + 0.50 || Walhalla............ 4.48 || Buford.............. 0.03 
66.3 + 0.5 Amesville............ | 98! || 2atations............ | 34 | 109 4.05 + 1.48 Norwalk............. 9.72 | Thurman..... 0.50 
77.7 | + 4.4 || Hobart..............| 107 | 5 || Dacoma............. 30-28 0.98 — 2.00 Fairland.. ....{ 3.69 | Harrington.... 6.00 
54.6 — 0.7 Pilot 3 Lake | 4 | 7H 0.94 — 0.71 Bay ..| 3.75 || 2 etations............) 0.02 
65.5 + 1.7) Gettysburg.. Wellsboro............ 32. 4.49 +2125 Baldwin. ....| 8.45 || Gettysburg.......... 2.26 
South Carolina 75.8 | + 1.7 | Florence........ 103 7 3.10 — 0.72 6.19 Little Mountain. ...| 0.68 
South Dakota 60.9 — 0.3 “Kennebec........... 102 «16 1.91 + 0.07 | 4.72 || HillC 0.29 
Tennessee. . 74.0 | + 3.3 || Jackson............. 24 2.46 — 0.65 ..| 6.27 decoy 0.45 
80.6 + 3.5  3stations...... 107 It 39 1.80 — 0.% ..| 10.71 | 3 stations..... 0.00 
63.1 + 2.8) Losepe... 12 1.35 + 0.29 ...-| 3.78 || Kelton........ 0.17 
69.4 + 1.6) Lincoln............. 101, «6 32 2.07 | — 1.31 || Mendota............ | 6.13 | Warsaw... 0.18 
58.3 | + 0.6 || Zindel...... ........ 98 14. 2stations.. 23 257 1.29 — 0.49 Quiniault 6.52 | Nutland.. 0.03 
West Virginia............. 68.4 + 2.0  Baneroft........... 97| 23 Bayard.. 17] 3.59 + 0.86 | Spencer 6.94 Martinsburg 0. 92 
58.6 — 1.6 3atations............; 90| Koepenick........... 26 10} 3.44 + 0.22 | Pine River.......... 6.63 || Reloit........... 1.41 
54.5 + 1.3 | Fort Laramie........ 98 16 || Fou Park............| | 1.36 + 0.22 | Knowles 4.51 | Green River... 0.13 


*Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. {Other dates also. 
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EF 
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. 
33 
3 
| 
4 8 5.0 
2, 2) 5.7 
5, 7 4.9 
> 1 5.4 
6, 1 5.7 
3, 1 5.9 
j 5, 7 4. 
~ 5, 5 4. 
6 4.1 
2, 7 3.9 
2.6 6 3.19 0.4 10 2.107) sw. 21 ne. 21:16 9 45 
2 i+ 3.8 6 74 1.22 — 1.6 10 8,839 nw. 45° nw. 6 10 13° 7) 5. 
4+ 1.7 6 0.89 — 3.2 6) 6,004 ne. 26 «sone. 1615 7 8 4. 
8 + 1.0 6 81 1.07 —2.4 9) 4,215 | ne. 27 9 7 12 11) 5. 
34 8 77 3.85 + 0.6 12 2,474 w. 27s nw. 915 6 4.8 
0 +1.8 3.938 — 1.8 4. 
6 i+ 1.52 — 1.5 5.1 
1 + 2.89 |— 0.3 4. 
8 + 2.60 2.7 3.8 
ti 3.71 — 1.6 
4+ 1.19 2.2 4.9 
0 4 1.88 — 3.4 5.4 
2+ 4.39 — 1.1 4.5 
6 + 5.17 (+ 1.7 5.1 
6 + 1.99 1.7 4. 
7 + 3.64 —1.9 4.3 
6 + 3.12 — 4.9 3.6 
7 + 4.0 — 3.9 4.7 
4 |- 4.92 — 4.6 | 4. 
4 |- 6.42 — 0.4 5.8 
4+ 0.79 — 6.6 3.9 
9 + 23.17 —1.7 4.1 
2+ 0.73 -- 2.8 5, 4.1 
2 - 1.25 — 2.2 3, 28 9M 4.4 
8 + 2.55 — 1.7 2 22 12 15 13 3.6 
4 + 2.57 — 2.7 7 212211 4.5 
s + 3.15 — 0.4 3, 21 10 14 4.9 
4 + 3.044 — 0.5 3, 23, § 2 5.2 
. i+ 1.07 — 4.0 4, 12 11 17 4.2 
t + 1.26 — 1.6 3. /10 20 8 3.2 
+ 0.83 — 2.6 2, (23 BU 4. 
2.51 — 0.8 3. 915 15 3.5 
+ 4.91 + 0.1 4, 4u41B 3.9 
+ 2.66 — 0.7 3.3 
» + 0.69 — 2.5 3,361 2.5 
+ 5.05 + 1.6 3,520 3.5 
+ 1.09 — 2.1 4, 985 2.9 
+ 3.12 — 0.1 5. 3.5. 
10.71 
+ 6.09 + 2.1 3.8 
+ 2.2) — 0.7 3. 
+ + 4.74 — 0.7 3.4 
1.04 3.4 
+ 1.13 2.1 3.3 
+ 0.56 — 2.4 , 4. 
‘ + 2.9%) — 0.1 2.5 
+ 3.35 + 0.4 5.2 
+ 3. 1.89 — 1.4 4 8. 5.3, 
: + 3. 3.68 + 0.9 2 ne. 4.8 - 
+ 4. 1.8 4 sw. 3. 
+4 0. — 2.9 4 8. 4. 
7. + 5.5 5 s. 5. 
+2 2m —o4 4 sw. 5.1 
+? 3.39 + 0.7 4, ne. 4.8 
+1 3.34 0.3 5 ne. 5.5 
+ 3.50 + 1.2 3, se. 5. 
. + I 3.66 + 1.1 6 8. 5. 
+ 1 5.50 + 3.0 6, sw. 4.8 
+ 3, 1.58 — 1.1 3, 8. 5.5. 
+ 3, 3.61 + 0.7 ! nw. 5. 
— 0, 2.87 + 0.1 5. 
— 0. 2.16 — 1.0) 7, sw. 5. 
; — 3. 2.56 — 0.2 | 5, sw. 5.5 
{ — 2. 1.77 — 1.0 5, 8. 5.5 
: — 0. 5.18 + 2.9) 4, sw. 5.2 
+ 0. 3.30 + 0.5 6 s. 5.7 
— 0. 2.57 — 0.9 6, 8. 5.7 
+ 0. 4.09 + 0.9 8, n. 4.9 
: + 0. 3.30 + 0.6) I 4,893 ne. 4.3 
+ 0. 1.76 — 0.6 1 8,013 sw. 3.8, 
+ 0. 2.02 — 0.5 1H | 8,296 e. 5.3 
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Tasie II.—Accumulated amounts of precipitation for each § minutes, etc.—Continued. 
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Tape IL —Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 


Total duration. 52 Excessive rate. i?! Depths of precipitation (in inches) during periods of time indicated. 
= > 
g 335 282 5 2 | 3 | 4 | 53 60 80 | 100 120 
4 From— To— ets Began— | Ended— 5 © min. min. min. min. min. min. min. min. min, | “min. min. min. min. | min. 
Philadelphia, Pa... 6 | 6:00 p.m. 7:10 p.m.| 1.06) 6:07 p.m.) 6:31 p.m. 0.02 | 0.07 | 0.33 0.66 0.96 1.01 )..... 
Pittsburg, Pa.... 7.06p.m. 943 p.m. 1.82) 7:8 p.m. 7:58 p.m./ 0.01 0.21 0.38 0.60 0.77 0.95 | 1.07 1.23) 1.37) 1.48 160 ............ 
Do 13| 6:07 him. 9:10 1.10| 6:35 a.m.| 7:20 a.m. 0.01 | 0.21 | 0.48 | 0.62 | 0.76 | 0.88 |...... 
Point Reyes Light, Cal.. 28 0.02 
Port Huron, Mich. . 56 0. 80 
Providence, R. I. 6 9:09 p.m. 1145 p.m. 0.88 9:15 p. m. | 9:40 p.m. 0.01 0.05 0.23 0.39 0.42 | 0.52)... 
Pueblo, Colo 19 0.10 0.07 | 
Rapid City, 8. Dak 148 p.m. 3:55 p.m. 1.09) 1:59 p.m.) 2:44 p.m. 0.01 | 0.05 0.14 0.27 0.40 | 0.57 | 0.69 0.80 | 0.92 | 0.99 ............ 
Rochester, N. Y..... 31-1 11:25 p.m. 3:00 a.m. 1.78 12:12 a.m. 148 a.m. 0.28 0.08 0.16 6.29 0.42 | 0.57 0.62 0.63 0.67 | 0.74 0.85 1.00) 1.22 | 1.48 |...... 
Do 3 5:04 p.m. 6:30 p.m. 0.57) 5:07 p.m. 5:22 p.m. T. | 0.23 0.42 0.50 Rape 
St. Louis, Mo............ 34 10:10 p.m. 11:58 a.m. 3.07 a.m. 12:58 a.m. 0.52 | 0.06 0.12) 0.30 0.45 0.76 0.98 1.12 | 1.20 
9:44 a.m.) 10:08 a.m. 0.56 0.12 0.32 0.37 0.44) 0.49 
Do.. 28-24) 11:00 pom. (7:30 a.m. 0.53) 4:54 a.m.) 5:11 a.m.) 0.01 0.13 | 0.30) ee 
St. Paul, Minn... 2) 4:20 p.m. 6:20 p.m. 0.61) 5:02 p.m.) 5:12 p.m. 0.01 0.34 0.52 ........... 
Savannah, Ga........ 10-11 | 9:30 p.m. D.N.a.m.) 1.08 2:25 a.m.) 2:50 a.m.| 0.11) 0.14 | 0.34 | 0.63 0.83 | 0.91 |............ 
Do 3:08 p.m. 4:30 p.m. 0.54 3:51 p.m.) 4:13 p.m./ 0.01 0.07 0.19 0.34 0.49 
Scranton, Pa........... 6) 3:19 p.m. 3:55 p.m. 0.48 3:31 p.m.) 3:47 p.m.| 0.01 0.14 0.26 0.42 0.46. 
Do 25) 3:50 a.m. 6:40 a.m. 1.59 5:08 a.m.) 6:08 a.m. 0.26 0.12 0.20 0.36 0.37 0.54 0.84 0.90 0.96 | 0.96 | 1.00 1.21 |... 
Sioux City, Iowa..... 4) 633 p.m. 8:00 p.m. 0.96 7:16 p.m.) 7:30 p.m.) 0.05 | 0.33 0.74 | 0.89 ...... 
we | 22) 5:00 a.m. 12:15 p.m. 1.79 9:59 a.m.) 10:39 a.m.) 0.52 | 0.11 | 0.16 | | 0.41 | 0.65 0.80 0.95 
Springfield, Ill....... | 7-8) D.Nopom. 5:25 a.m.) 2.10 §12:22 a.m.) 12245 a.m. 0.24 0.07 | 0.15 0.31) 0.46 0.50 
2 2:55 a.m.| 3:37 a.m. 0.15 | G18 | 0.26 0.33 | 0.37 | 0.47 0.63 | 0.67 | 0.74 
Do 4:14 a.m. 5:50 a.m.) 0.66) 4:17 a.m.) 4:56 a.m.) 0.01 | 0.17 | 0.34 | 0.37 0.37 | 0.37 | 0.37 0.55 | 0.60 
Springfield, Mo..... 2) 11:15 a.m. 3:15 p.m. 1.08) 11:18 11:38 a.m.) T 0.22 0.42 0.61 | 
Syracuse, N Y 9:05 p.m.| 1.400 1:08 a.m.) 1:42 a.m.) 0.35 0.27 0.44 0.56 0.61 0.72 | 0.88 1.00 | 
12| 1:50 p.m.) 4:30 p.m.) 1.74) 1:57 p.m.) 2:27 p.m.) T. | 0.29 | 0.61 | 0.88 21.12 | 1.39 | 
Thomasville, Ga 1 | 12:20 p.m.) 2:30 p.m. 0.96 | 12:26 p.m.) 12:57 p.m. 6.02 0.17 | 0.39 0.49 | 0.58 | 0.68 0.70 
8| 4:25 p.m.) 7:15 p.m.| 0.97) 4:33 p.m.) 5:09 p.m. 0.01 0.08 6.09 0.09 0.18 0.46 | 0.75 | 0.90 | 
2) 245 a.m.) 12:10 p.m.| 2.06 5:27 a.m.| 6:00 a.m.) 0.46 0.18 0.32 0.54 0.69 0.78 | 0.87 | 0.93 
Vicksburg, Miss. . 1| 1:12 p.m.) 2:00 p.m./ 0.74 1:27 p.m.) 146 p.m. 0.05 0.11 0.45 0.62 0.68 )...... 
Do 27 | 3:33 p.m.) 4:22 p.m.) 0.65 3:42 p.m.) 3:57 p.m.| 0.03 0.3 0.51 | 0.50 .... 
Washington, D.C..... 1:15 p.m.| 3:50 p.m.| 0.96) 1:48 p.m.) 2:06 p.m.) 0.12 0.15 | 0.42) 0.74 
Wilmington, | 4:10 p.m.| 6:30 p.m.) 0.80 4:20 p.m.) 4:32 p.m. 0.01 0.17 | 0.38 Ty 
Wytheville, Va 27} 1:30 p.m.) 4:25 p.m.) 2.51 | 1:32 p.m.) 3:22 p.m.) 0.01 | 0.17 | 0.42 0.58 0.74 | 0.99 | 1.15 | 1.21 | 1.23) 1.24) 1.24) 1.37 | 1.78 | 2.22) 2.46 
Yankton, 8. Dak..... 4) 445 p.m.) 6:15 p.m.) 0.85) 5:14 p.m.) 6:39 p.m.) 0.01) 0.16 0.28 0.53) 0.61 | 0.76 |......)..... 
Do. noe 8:05 p.m.| 9:15 p.m.| 0.86 8:14 p.m.) 8:39 p.m.| 0.01 | 0.09 | 0.34) 0.53) 0.70 
22; 1:15 a.m.; 9:30 a 2.19 | 8:21 a.m.) 9:11 a.m.) 0.85 0.07 0.24 0.46 0.72 | 0.99 | 1.07 | 11 | 1.16 | 
| 


” *Partly estimated according to stick measurements. 
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MONTHLY WEATHER REVIEW. 
TaBve III.—Data furnished by the Canadian Meteorological Service, September, 1910. 
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XXXVIII—62. Chart I. Hydrographs of Several Principal Rivers, September, 1910. 
STATIONS. | STATIONS, 
WU 15 16:17 18-19 20 21 22 23 24 25 26 2728 29 
| 
2/ 
ZO 
/9 /? 
/8 
Cairo 
Nashville 
Cairo 
St. Louis 
Vicksburg 
Keneas Cay Kansas City 
Memphis Memphis 
Nashville 
| Vicksburg 
New Orleans + Little Rock 
“St. Louis) New Orleans 
Cincinnati 
Johnsonville ime : 
2 Z| Johnsonville 
Keokuk 
/ / | Cincinnati 
Keokuk ~ 
a 
-/ 
Shreveport 
vepo -Z. 
-3 -3 
A, Shreveport 


“P9—ITIAXXX 


= 
| “Ke = 
\ 
~~~ 
aw i* 4 ‘ j Nan 
= rom } 
. "lle 


| 
\ RD 
y= \\ 
| 
hy 
| + 
DE 
x SNE % 
wy = 
\ 
@ 
- 
é 
é 
We): & 


‘ ~ 
ZW 
inc 
. 
| | | 
\ Call q 


burs 


> 


2 


| / 


‘OIGI ‘svery MoT jo jo “III 


W 
2 * 


— 
, 
‘ 
YS G3) oh 
| _ NS, 
he. 
x + 
\ 
\ \ WOR 
| 
Sey 
| 
| \ 
| 
: aa 53) EN 
| 
j 
- 
~ 
 @< 


ILIAXXX 


= 


4040 
9 


‘gayout Z 92 0 
fo 


Batt 


ar 


2 
Z 


. orm\y ny 
om 


tile 


aw 

‘ 

2 put 
r \ 
ae 
” 
* 

| 4 

| 

Cot 

| ” 

Z 
\ j 
+ 
; 


} 
| 
Ny 
id RE 
a: 
| 
= 
| 
» 
1% | 
: f 
‘ 
| 
3 | 
; 


| 


LAT 


S9—TITAXXX 


\ 


| 

| OL, 424” 
| 
| 
| 


OF 


Of O9 


\ 


coi On wz? 


© 
= 


4 


x 


de] 


| 


—— 


: 


3 Is "hed on eo 
j 
1 ; 3 > 


S9—TITAXXX 


9 
wen 
\ 
zt \ 
a 
/ 
x 
{A 
= 
/ 
F 
XS 
~ 
S 


